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To the Reader... 


DAMM T hath been. obferved by zany, 
SUD) (YO, that fundry fine wits as well 
GOP OM) among the Ancient as Mo-— 

OOS. derne , have [ported and. de- 
PASS lighted themfelves upon feve- 
yall things of [mall confequence , asupon the — 
foot of afly , upon 4 ttraw ,#pena point, 
nay upon nothing, firiving as it.were to 
fhew the coe of their Supa the 
‘[malneffe of the {ubjcc?: And have amongft 
moll [olid and artificiall conclufions, com- 
pofedand produced [undry Inventions both — 


~ _ Philofophicall 4d Mathematicall,,, to fo- 


lace the mindc, and recreate the {pirits, 
which the fuccecding ages have imbraced, 
aud fromthem cleaned and extracted many 
admirable, and rare conclufions;judging — 

that borrowed matter often-times yeelds 
raife tothe induftry of its author. . Hence 
feiss (Courteous Reader ) Ihave with . 
NES oe 
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great fearch and labour colleéted alfo, and 


heaped up together in a body of thefe dese 
"and fine experiments to stirre ap and delight 
the affectionate, ( out of the writings of 
Socrates,Plato, Ariftotle, Demofthenes, 
Pythagoras, Democtrates, Plinie, Hypar- 
- chus , Buclides , Vitruvius, Diaphantus, 
Pergzus, Archimedes ,Papus Alexandri- 
nus, Vitellius, Ptolomzus, Copernicus, 
omer” aahieger Cardanus, Valal- 
pandus, Kepleirus, Gilbercus,Tychonius. 
Dares; Jofephus Claviug sGallilene 
“*Maginus , Euphanus. Tybetill- and 
others) knowing Art imitating Nature 
‘that glories alwayes in the variety of 
things, which fhe produceth to fatisfie the 
minde of curious inquifitors. And though 
perhaps thefe labours to [ome humourous per- 
fons may feeme vaine , anal ridiculous, for 
_ uch it was not undertaken: But for thofe 
which intentively have defired and fought 
after the knowledge of thofe things, it being 
Aninvitation and motive to the [earch of 
greater matters , and to imploy the minde 
- inufefull knowledge,rather than to be bufi- 
cdin vaine Pamphlets, Play-books , frait- 


lefe Legends , and prodigious Hiftories 


that areinvented ont of fancit , which abufe 
- many Noble {pirits,dull their wits,o alien. 


ate 


_ By-vvay of advertifement, 


Five or fix things I havethought worthy te 
declare before I paffe further, 
SSQY Irff, that I place not the fpe- 


SS Palas allthefe Problems , butcon- 
~Awtie > tent my felftofhew them as 
~~ er at the fingers end: which 


_ was my plot and intention, becaufe thofe 
Which underftand the Mathematicks can - 


Conceive them eafily ; others for the moft 
Pare. will content themfelves onely with 
the knowledge of them, without feeking 
_ thereafon. a 

_ Secondly, to give a grearer gracetothe 
Practice of thefe things, they ought to be 
Concealed as much as they may , inthe 
fubtiltic of the way; for that which doth 
tavith the fpiritsis, 4” admirable effect, 
whofe caufe s unknowne : whichifit were 
difcovered , halfe the pleafure is loft, 


‘Retefore all the fineneffe confifts inthe 


dexterity 


> culative demonftrations with. 


ree 
a 
Bhs 


- 


_ ignorant Perfons , which will rather caft 


Thirdly 1, @ gre cate ht to be he that | 
one Ha yee t him SRE 
clackibyiniay GRAY 5 dive artotl 


this will make the matter contemptible to 


- ghe\ faulesaporithes Science that apon 


_ him Srry eee wherthecanfe is not 


ee all; sdigett | 
in Ltrs %s | 
Asithi Let = ‘ 


i At 
a cs est | 


leafe his palate, chematterbein novof 
P ca is are of like fabriltie: Lona 
4 a Lk ve paticnceto read on thal! 
pe seus wat beginning: 


{ls $1619: 303 
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-itte their thoughts from laudable and ho» 


nosrable Studies. In this TraGate thors 
emaift there fore make choife of (uch Mathe- 
matical! Problemes and Conclufions as may 


alight thee whichkinde of learning doth ex 


cellently adorné a man; {eeing the ufefulneffe 
thereof , andthe manly accomplifhments it 


doth produce , s profitable and delightfull 


Sor all forts of per , who may furnifh and 
ves with abundance of matter 
in that kinde, to help them by way of ufe 
and difcourfe. Anite this sd alfo i 
ded our Pyrotechnic ,knowing that Bealts 
have for their olject only the Ne face of the 
earth; but hoping that thy {pirit which fol- 
loweth the motion of fire, wil abandon the 
lower Elements , ana canfe thee to lift up 


thine eyes to foarein an higher Contempla- 
tion having fo glittering a Canopie 10 be- 


hold , and thefe pleafant and recreative fires 
afcending may caufe thy affections alfe te 
4fcend. The Whole whereof we fend forth to 
thee, that defireft the fcrutability of things, 
Nature having furnifhed us with matter, 
thy [pirit may cafily digefh them, and dsj 
them finelyin order, thongh now in diforder. 
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pean ; bee there ; 
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* vs Me 78 
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dete 


he “- 


The Contents. 


or that which is neare refembled unto it at one 


turning, with a paixe of common Compafics. 

/ . ; - 59 

'. Prob. 55 Of a purfedifficult to be opened. 
peed 


fe) 
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Centre of it? 5 : 82 
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COVE tt ont, Slit Pee. 89 


4...» Prob. 62 
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re 
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“8 andle placed in the centre , togive light to read 
Of other Glaffes °f pleafure. _ 158 
Of ftrange deformed reprefentations by Glaffes ; 
— Canfieg aman tohave forre eyes , to Méouthes two 
Nefes, two heads. : uy 


- Of Glaffés which giveacolour tothe vifage , wad 
Makethe face fe eeme fare ana fi otsle. 160 


’ Prob. 78 Howto foew one that is (ut[picions what 
+8 in another ( bamber or Roome, nut withftanding the 
titerpofition.ef that wall 160 

Corolary, 1. To (ce the Befiegers of a pla:e,upon the 
Rampart of a fortification 161 
Corolary 2. and 3. Natwithftanding the-interpofi- 
tim of Valls and Chambers, by help of a Glaffe 
things may be feen, which paffeby. << 16 

Prob.79 How witha Musket to ftrike a marke. not 

looking towards it,as exattly as one armed atit. 162 

How exattly to foot omt of a Musket toa place 
which is not {eene, being hindred by fome obftacle or 
other interpofition, HOC LY G63 
_ Prob. 80 How tomake an Imagete be feen han g- 
tng in the aire , having bis bead downward. 164, 

_ Prob. 81. Mow te make acompatty of reprefenta- 
true folders feeme to be asa regiment , or how few 
tn ber may be multiplyed to {ecw tobe namy in 
Btmbey. § tact yah, 165 
So COROLARIE. | 
Of an exceen delight full Cabinet mide of plaine 

Glaffes. : ee 165 
; LTOb. 82 OF fine and pleafant Dyalls in Horo- 
Blographie. | | 
Of a Dyall of herbs for aGarden. 166 


Oftthe Dyall spon the finger and hand, to finde what 
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of the Clock it 1» cog ge BAe (7, 
Of a Dyak which Was about an Obelisk at Rome-' 
éd chet) 268 
Of DyalswithGlafes. = 168 
Of aDyall which hath aGlaffe in the place of the 
file. 169 — 
"Of Dyals with water , Which the Ancients ufea 
Mee 17t @ 
Prob. 83°Of fhooting out of Cannons or 
great Artillery. | ae 


How to charge a Cannon without powder. 1773 


To finde how mach time the Bullet of a (Cannon 
Spends in the Aire before st falls tothe gronmnd- 174 
How it is that « Cannon fbooting upWoara s the 
Bullet flies with more violence, than being {hot point 
blanke, or fhooting downeWard. 4 
VV hether isthe difcharge of a Cannon fo, much the 
move violenp,by hew much sthath the more length?1 76 
Prob. 84 Of prodigious progreffions, and mul- 
- tiplications of creatures, plants, fruits , numbers, 
gold,filver,&c. ee 3 
‘ Of graines of Muftardfeed 9 and that one graine 
being fone , with the increafe thereof for 20 yearts 
wil produce a heap greater than all the earth a hwn- 
dred thonfand times. 178 
Of Pigges and that the great Turke with althis 
Revenue , is wot able to maintaine for one yeare, a 
Sew with all. ber increafe for 12 yeares. 79 


io. Of 
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OF graines of Corne , and that 1 graine 
| With all its increafe for 12 yeares , will 
“mount 10 — 244140625000000000000 _- 
— ~Btaines , which exceeds in value al the 
*réafures in the World, — : 183 
Of the wonderful increafe af Sheepe. 
| 182 
Of the increafe of  Coa-fifh. 182 
Of the Progresfive Multiplication of 
foules . that from dneof Noahs Sonnes , 
rem the flood unto Nimrods Monarchie, - 
Should be produced 111350 foules. 


. 18 

Of the increafe of Numbers in double 
Proportion , and that apin being doubled 
45 often as there are weekes in. the yeare , 
the number of pinnes that fhonld arife 
4% able to load 45930 hips of a thou- 
and Tunne apiece , which are worth 
more than tenne hundred thoufand pounds 


a day . i I 8 3, i 34 
Of 4 man that gathered Apples , ftones, 
or fuch like upon 4 condition. — 185 


Of the changesin Bells , in muficallin- 
ruments , tranfmutation of Places , in 
Numbers | Letters , Men -and fach 
et ) 185 


of 
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Of the wonderfull interchange ofthe Let- 
cersin the Alphabet: the exceeding number 
of men,and time toexprel[e the words that 
may be made with thefe letters , and shenum- 
ber of Books to comprehend them. 487,188 
Of a fervant hired upon certaine condition, 
that he might have land lent him to [owe one 
graine of Corne withits increafe for 8 yeares 
time, which amounted to more than four hun- 
dred thoufand Acresof Land. — . 188 
Prob.85 Of Fountaines, Hydriatiques; 
Stepticks, Machinecks, and other experi- 
menrs upon water, or other liquor. 
Firft, how water at the foot of 4 Mowntaine 
may be made to afcend to the top of it,and fo to 
defcend on the other fide of it 192 
Secondly, to finde how much Liquor is in a: 
Veffell, onely by ufing the tap-hole. 19t 
Thirdly, how wit, that aVelfell 1. {aid to 
hold mare. water at the foot of a Mounptaine, 
then at the top of it 19 
4 How to conduct water from the top of one 
Moyntaine tothetop of another Age 
5 Of 4 fine Fountaine which {pours water 
very high and with great violence , by turn 
ingof4 Cook .. . ag Sa 
“6of Archimedes [crew which makes wa-. 
ser afcend by defcending. 194 
7 Of 4 fine Fountaine of pleafure, 196 
: , - 8 O 7 


inthe aire. 
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8 Of a fine watering pot for Gardens. 197 
9 How eafily to take Wine out of a Veffell at 
thebunghole without piercing a hole 1m the 


Vefell, EE 
10:How to meafure irregular bodies by help 
Of water. ESSER PS POS: 
14 To findethe weight of water: 199 
12 To finde the charge that a velfell may 
Carry sas Ships, Boats or fuch like, - 200 | 


13 How comes itthat a fhip having fafety 
fatledin the vaft Ocean, and being come 170 
the port.or harbour,will finke down right.200 

14 Hew a groffeboay of imetall may [wim 
upon the water... “PAOT 

15 How toweighthelightnelfe of the aire, 
Bikers Gas cc 8 hae 203 
. 16. Being given a boay,tomark it about , 
4nd fhew hiwonuch of it will fink inthe ma- 
Ter , or {wim above the water. | 204. 
» 37 Lo finde how much feverall metalls or 
ether bodies do.weigh leffe in the water than 
1 804 

18 Sow is it that a balance having like 
Meght in each {cale,and banging in Aqui- 


DIO tthe aire, being removed from that 


Place ( withont diminilfhing the weights in 


tach balance ,o+ adding to it.) it fhall ceafe to 


dasio Aiquilibrio fenjibly , yea by a great 


“Werence of weight. . 295, 


439 «To 
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19 To fhew what waters are heavier one — 
than another ,and how much. 206 — 
_ 20 How to make a pound of water weigh as 
much a5 10,20.30, ora hundred pound of 
Lead , nay as much as athowf{and or ten thou- 
{and pound weicht. +209 
Prob. 86. Of fundry queftions of Arith- | 
metick, and firft of the number of fands 
calculated by Archimedes and Clavius. 208 
2 Divers metatls being melsed together in 
one body, to finde the mixture of them. 210 
3 A {ubtile qucftion of three partners about 
equality of Wine and Veffels. 259.4 
_ 4 Of 4 Ladder which flanding upright a- 
gainft awall of 10 foot high , the foot of it 
pulled out 6 foot from the wall upon the pave- 
ment, how much hath the top of the Ladder 
defiended. . 214. 
Prob. 87 Witty fuits or debates between 
Caius and Sempronius upon the forme of fi- 
gures,wbich Geometticianscall [foperime- 
ter, or equallin circuit or ie: ¢.. 214 
1 Inctdent:of changing a feld of 6 meafures 
fquare ,for 6 long redtranglea fel of 9 mea- 
[ures ip length and 3in breadth : both equall 
1m circuit but notin quantity. 215 
2 Incident : about two facks each of them 
hoe ding but abufhell , and yet were able to 
hold 4, bufhels. 217 
| : ZU ncidzn:: 
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"3 Incident: fheweth the deceit of pipes which 


Conveych water that a pipe of twoinches dia- 
meter , doth caft eut foure times as much wa- 
ter as apipe of one (uch dis meter. 218 


7 Heapes of Corne of 10 foot every way, is 


Not as much as one heapof Corne of 20 foot 
every way, 218. 
-Prob.88 Of fundry queftions in matter 
Of Cofmographie, and Aftronomy. - 
In what place the middle of the earth is {up- 
pof cdto be, 219 
Of the depth of the earth , and height of 


the Heavens, andthe compalfe of the World , 
hos much. 219 


How much the tarry Firmament, the Sun, 


4nd the Moone arc diftant from the centre of 


the earth. 220 
How long a Mik-ftone would be in falling 
*0 the centre of the earth from the {uperfix 


es iF it might have palfagethither. 220 


‘70m long time 4 manor a bird may bein 
Be big the whole earth. 220 
J 4 man fhould afcend by {uppofition 20 
tes: “se : how long it would be before 


he 4P Preach to the Moone. 221 


€ Sunne moves more in one day than the 

1B 20 dayes. 222 
defe ‘ ritftone from the orbe of the Sun fhould 
4thoufand miles in an houre how long 
4 2 it 


\ 
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it would be before it come to the earth. 221 
of the Sunnes quick motion , of more than 
7500 miles inone minute. 221 
- Of the rapt and violent motion of the flarr 
Firmament, which if a Horfeman fhould ride 
every day 40 5 miles’, he could not ina thon- 
fandyeares make fiuch a diftance as it moves 
every houre. eae | 
To finde the Circle of the Sunne bythe fin- 
gers. eee 
Prob. 93 Of firding the new and full 
Moone in each wtoneth, 224 
Probes 5 s4Te finde the tatitude of Countreys. 
2250 
@ Bob 95 of the Climates. of eo ‘ 
and howto findetnem. 
“Prob. 96 Of longitude and latitude of 
the places of the earth and. of the Starres of 


ihe Heavens. * 227 
To finde the Longitude of a Conatrey, 228 
© Of the Latitude of 4 Countrey, 229 
To finde the Latitude of 4 Countrey, 230 
To finde the diftance of places. 2.30 

\ of the Longitude, Latitude, Declination, 


and diftance of the flarres: | 23k 

“How 16 it that two Horfes or other creatures 
coniming into the World at one time , and dy- 
gue at one and the (ame inflant, yet the one sb] 
thems 10 ide oe older than hve other? 23% 
Pp Ne Certain 


oe 


- 
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Certaine fine Obfervations. ' 
Inwhat places of the Worldisit that the | 
needle hangsin Aiquilibria, and verticak? 


; ) ges 
_ 18 what placeof the world. it the ie 
% Eaft or Weft but twice inthe yeare? 233 

In what place of the World us it that the 
Sunnes Longitude from the Equinoétiall 


points and Altitude, being equal,the Sunne 


due Eaftor Wefh? 
That the [unne comes twiceto one point of 
the Compajje in the forenoone or afternoone. 


2 
That in fome place of the World there ore 
but two kindes of winde all theycare. 233 
Twofhips may be two leagues afunder un- 
der the equinottiall, and fayling North ata 
Certaine parallell they will be but juft halfe fo 
much, eg 
To what inhabitants, and at what time the 


Lanne wil touchthe morth-part of the Hori- 


%0n at midnight. ~ 234 
How a man may knew in bis Navigation 
when he is under the Equinoctial. 234 
_ At what day in the yeare the extremitie of 


the Styles fhadom in 4 Dyall wakes.a right 
J. ie 3 


7 ‘ 234 
_ What height the Sunne is of, and how far 
"0mthe Zenith , or Horizon, when a mans 
e fhadow 


7. ae 44 
“Prob. 108 Ofafine Lever, by which one 


| ‘The Contents. | 
fhadow is as long ashisheight. ~ 234 
» Prob.g7 To make a Triangle that fhal 
havethree right Angles. = 234 
Prob. 98 To divide a line in as many parts 
as one will, without compalfes 9r without fee- 
ing of it. 235° 
Prob.99 Te draw aline which fhall incline 
soanother sine , yet never meet againft the 
Axtorme of Paralletls. - ae 
Prob. 190 To finde the variation of the 
Compalfe by the Sanne fhining. 237 
‘Prob. ror To know which way the winde 


_pinones Chamber without going abroad.238 


Prob. 102 How to draw a parallel [phari- 
cal lize with greateafe. (239 
Prob, 103 To secafure am height onely 


by help of ones Hat. | 240 
Prob.104 To take an heicht withtwo 
frawes. 240 


” Kn Architecture how flatues or other things \ 


inhich buildings {hall beare a proportion to 
she eye below either equall, double, crc. 242 

Prob.'106 Of deformed figures which 
have no exact proportion ,where to place the 
cyero fee them direct. 


243. 
“Prob. 107. How a Cannon that hath fhot 


may be covered fromthe battery of the Ene- 


mars 
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man alone may place a Cannon pon bis Carriage-ras 


Prob.109 How tomake a Clack Wiel one wheele246 - : 


Of Water-workes. 


Prob. 110 How a childe may draw ap 0 Hog foead 


f water with eafe. 247 
jtob: 111 Of a Ladder of Cords tocaryin ones pocket; 
by which he may monnt awall or Tower alone. 248 
Prob. i13 Of 4 marvelous Pump which gr 
“P great quantity of water. 
Prob.113 How naturally to cawfe water to ifina 


Prob. 114 How to caft Water ont of a forswhaine 
very high. 252 
Prob. 115 How to eampty the » water of a Pie by 


help of aCifterne. 2530 
Prob. 116 Hows {pont owt water very high. aye" 


Prob. 117 How to re-animate fimples. though 
brought a thoufana wiles. 255 


Prob, 118 How to make a perpetsall motion. 255. 


Prob. 119 Of the admirable invention of makin 
the Philofophers Tree » which one may See to srw 
Little and litele. 

Prob. 120 Howto make the reprefetasion f ty 


Sreat world 


Prob. 121 Of a Cont, or Pyramidal fignre Thi . 


moves nponaT able ‘258 

bite? How aw Anvill tay be cleaved by the 
low of 4 Pifoll. 258 
Prob. 133 Homa Capon may be rafted in a = 

fravells at his fadale-bowe. 

> rob. 124 How a Candle may be made to hates 

P gee longer than u{ually st doth 259 


~ 


135 Howto dram Wine of water, 260_— 


“Prob. | 
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‘Prog. 126 Of two Marmowzets , the one of which 
tights a Candle, andthe other blowbsit ont. 261 
Prob. 127 How to make Wine frefo without Ice or 
Snow in the height of Summer. sp mee, 
Prob. 128 [omake a Cemen: which laftes as 
marble ,refifting aire and water. 262 
Prob. 129 How to melt metall upon a fhell with 
little fire. . mise | 263 
Prob. 130 Of the hardning of Iron and fheeles 263 
Prob. 131 To preferve fire as long as you will , 
imitating the inexctinguible fire of theVeftales. 264 

FINIS. 


AAAS Sty eth thea 
Ad Authorem D, D: Henricum 
Van Eteninm, Alumnum Academizx 

-._.. Ponta Mouffon. | 
A” Walkerifileant fecréra profundi, 
Definat occultam carpere Porta viany. 
Icala Cardani mirata eft Lampada doéti 
Terra, Syracufium Grecia cota fenem: 
~ Orbiterrarum, Prolemai Clepfydra toti, 
Raradioptra Procli, mira fuére duo. (num: 
Angliate foveat dodtus Pont-Monffonalum- 
Quidquid nature, qui legis,hortus haber. 
Doda,coronet opus doétum,te fit tua docto 
Digna, Syracufii ,arca, corona, viri. 
rca Syracuftis utinam fit plumbea fervis, 
~~ Aurea fed dominis, aurea totafuis. Be 
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MATHEMATICAL 


RECREATION, 


é Prosiew 1 

| > finde a number slaved wis ta 
SS 3.265 Qs1d him thathe Quadruple the 
Sn Number thought upon,that is, 


J : n; hprnultiply it by 4,and unto it bid 
% Qhim to adde 6, 8,10, or any 


© Number at pleafure : and fet 
eae him take the halfe of the fum, 
then ask how much it coms to, 


fe then if youtake away half the number | from 


— Ahaty, temairi the donb: of the number shoughe 
Upon, Excamp'e | | 
The Namber thoughtupon | 5 
Py he'Qu: Quadruple of'it | bs Boee 
Th U8 untoi it, makes 28 
beh ‘halfe of ic i is Pysdijeic! aot 
B Take. 


Which you willed him at firft to add to it there. 


7 8 
| Which multiplyed by 5 “ 


Nk, 
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@ Take a away. halfe the number added. fro -. 
“it, vieg, the reftis > | 


The double of the number owe oh 


| Anather way to Fade a Norber vw, 
was thon ght pon 


ie 
Preuinaan % inh 


Bul him which thinketh double his Number, 

andunto that double adde 4, and’ bid him 
multiply that fame product by 5, andunto that 
productbid himadde 12, and multiply that lat 
number by 16 (which is doneeafi ly by fetting a 
Cypher at the end ofthe number) thenask him 
the laft number or product, and from it fecretly— 
fubtrad 220, the remainder in the bundreth 
bat) is the number thought pat dais 


seg Example, 


the rinsnbee thought apo 7 
His double | 


To itadd 4,makes For Which: 700 


account onely 


but the number 
To which alta: 12 makes” 102 | 
This multiplye ed by toy. rofthe hundreds 


fo have 
which is only by ad © p 8s Jp 
“ding a Cypher oi 1038 you the number 


een 7 Shakin MRPs ; 
From thisfebtrat 320 ps fax 
Ret x wit 


“2 


. Mathematical Recreation’ = 


To finde numbers conceived upon, thera. 
shan the former. 


Bu the party which shisks the number, that } 


“he criple tis choughe., ‘and caufe him to-t2ke 
the halfof ic z»(ifitbe odde cake the [daft haliy 
@Nd put one unto it:) chen will: tim: to cripie 
the half) and. take half of it ag before: faftly, 
ask him how many nines there is in che lat fralr, 

8nd forevery nine, account four in your miemo- 
~ Ty, for thacthail diew'the number thought up-., 
On, if both +he-triples: were even: buc af 1c be: 
Odde'at che firt triple; and:cevenat the fecon {, 
for the one added unto the leaft halte Keep one: 
- memory : ifthe firft criple be even, and the 
fecond addé,: for che one. added unto the leaft 
‘alfekeepe two in memory: laftly, if at both. 
Unies in tripling, the numibers be odde ; for che, 
two added unto the leaft halfes ; keep three in. 
Memory,thefe.cautions obferved,and-added un- 
to as many fours as the party fayes cheréis nines: 
Contained inthe'latt halfe , fhall never’ fail you ; 
© declare or diftern truly what number was 


7 ought upon. (i 
Example. ee 
: - numberthoughtupon . 40r7 
he teipte Siz.7 mnogu jnge “ya of ar 
S The half thereof or 10, one pit to it makes 11 
TR Els of the halfe i 18 or 33 


alfeg or 16, one puttoitmakes 17 
umber of nines inthelafthalfe ror = 
NS The 


The 


a 


/ 
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- The firft 1. ceprefenteth the4. number thought 
upon, and the laftr. with the caution makes 7- 
the other number thought upon. 


Note. 

Order your method fo that you be not difco- 
vered, which to help, you may with dexterity 
and induftry make Additions. Sub/trattions, Mul- 
riplicutions,Divifions, @c. and inftead: of asking’ 
how many nines there is, you may ask how ma- 

. ny eights, tens, &c. thereis, or fubtradt 8. 10. 
&e. fromthe Number which remains , for to 
finde out the number thought upon. | 

Now touching the Demonftrations of the 
former directions , and others which follow, 
they depend upon the 2,7,8,and 9, Books of 
the Elements of Exclide: upon which 2. Book & 
4- propofition this may bee extracted, for thefe 
which aremore learned for che finding of any 
number that any one thinketh on. 

Bid the party that thinks, that he break the 
number thought upon into any two parts, and 
unto the Squares of the parts, let him adde the 
double produc of the parts, then ask what it 
amounteth unto, fo the root Qwadrat Mhall be the 
number thought upon. 


The number thought upon 5,the parte 
> fuppofe. 3 and: 2. mh r 
ot sag sno 21 10 9 Sia 


cae 


~ 


ft 
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~The {quare of 3 makes 9 ) 3 
€{quare of 2 makes 4)/the fum of thefe three 
he produ@ of they \nubers 25, the /gnae 
Parts. viz..2 ‘y! Root of which iss, the 
Makes 6, which 6¢.” \sumber thoughtupon | 
oubled makes 


Or — compendioully it may be delivered 
ce shes oR Ts | 
. Break the numberinto two parts, and to. the 
Produ& of the parts, adde the {quaré of half the. 
ifference of the parts, then the Root Quadrat 
Of the aggregate is halfe the numberconceived. 


bdibdoddadbde chs 
EXAMINATION. 


Such 


6 a pARARIEN 


“PROBLEM tf. 


Bos to’ veprefent to bef) sebich are int 
(bam er that which is without, on 


gl that which fb ee 


“His is one eof che fine experiment in ia 

Ontigues,and itis done'this, chulé'a nein 
ber or plate. which is towards’ the fireet ; 

qnented with people , or which is ‘againtt sohte 
fair’ flourifhing objed; ‘that fo it may bemone 
delightfulland pleafant ro the benolders, then 
make the Room dark.bv fhutging, outthejight, 
-€xcepta imal hole of fix-pence broad.this done 
“all the Zmages and Pees of the objects which 
are withant, will be feen within ,.and you fhall 
have p'ea! re to fee it, nor onlyupon the wall, 
be das SRS of white paper, or 
‘fome white cloth 
eK ~ bung neét. the hole: _ 
& if untothe hole 
\!you place around 
glaffe, that is, 2 
: ) glaffe wee asthick- 
~ erin the middie — 
. eet * than at the edge: 
ha | fach as isthecom- 
mon Burning ote , of fuch which old peo- - 

fis ufe, forthen the Images which before di 
come dead.and ofa darkifh colour. will appeat 
and be feen upon the paper , or white “cola 

cords 
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Cording to their naturall-colours, yea more live- 
ly thantheir naturall ; and the appeatances wil 
be fo much the more beautifull and perfect, by 
how inuch the hole is leffer, the day cleere, and 
the fufhining © ss. oe 

~ dtis pleafant to fee the beautifull and goodly 
Teprefencation of thé: heavens intermixed with 
Clouds in the Horizon,upon a woody {cituation, 
the motion of Birds iu the Aires of men and 
Other creatures upon the ground, -with the 
trembling of plants, tops of trees; and fuch 
Jike : ter every thing will be feen within even 
tothe life. but inverfed : notwithftanding, this 
Beautifull paint will fo naturally reprefentit felf 
in fuch atively Perfpective;that hardly the moft 
accurate Painter can reprefent the hke 

Now ..the. reafon Go 
Why the Images andles#®>= 
Obj; 4s without are Bex 


Apecies of the feet af- . == Se ASS 
end, and thefe ofthe’ 
ad defcend. ee ba ee ae - 
._ Sathere note, that they may be reprefented 
righttwo manner of an fit, with a con- 
Cave glaffe : fecondly, by help of another con- 
Vex slaffe; difpofed or placed between the pa- 
Pet-and the other Glaffe: as may be feen here 
t € figure. at fet 


Now 


$ Mathematicall. Recreation. | 
New Twilladd hereonly by paffing by, for 
fuch which affeé Painting and portraiture; that 
this experiment may ee help them in 
the lively painting of things perlpectivewife, as 
Topographical cards, ec. and for Philofophers, 
it is a fine fecret to explain the Organ of the 
fight, for: the hollow of the eye is taken as the 
clofe Chamber,the Ball of the Apple ofthe eye, 
for the hole of the Chamber,the Cryftaline hu» 
mor at the finall of the Glaffe, and the bottome 
of the eye, for the Wall or leafe of paper.» 


Ba ddddodododdidide 


e- 


“EXAMINATION: 


‘Tez [pecies being pref[ed together ar con- 
tracted doth nor perform rt upona wall, — 
for the [pecits of any thing doth reprefent it 
felfe nat oily invone hole of a window, but 
ininfinireholes even untothe whole Sphere, 


pee); Uae BA ay aaa ’ ti: 
or at leafpunte aHemi{phere( intellectual in 


a free medinm) if the beams a reflections be 
not interpofed, and by how much thehole a 


made ty to give palace tothe (pecsts , by fo 


muchthe more lively arethe Images formed. 
“In convexe, or concave Glafles the Ima- 
Ses will be di{proportionable to the eye, by 


how mach they are more concave, or convext, 


o by how much the parts of the image comes 
oe Fi cine eee Oe 
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Beer to the Axis, for thefe that are neer are 
+ er proportioned then the[e which are fare 
Bi.) See 
, fof to have them more lively ana trae,ac- 
fording tothe imaginary conicall fection, let 
the hole be no greater than a pins bead. made 


“pon a piece of thin bralfe,or {uch like,which 
Mole icapins the Mie econ “and the 
Bale thereof the term of the [pecies: this pra- 
ice is bet when the fun fhines uponthe hele, 
f or then the objects which are oppofite to that 
«Plaine will make two like Cones , and will 
“ively. reprefent the things without in a per- 
Sect jnverfed perfpective , which drawn by 
the Penfill of fome artificial Painter, turn 
We paper ‘upfide down, and it will be dirt 
| and to rhe life.” es 
| Bat the apparences-may be direét, if yom 
lace another hole oppofite unto the former, 
Of that the [pectater be under itsor let the {pe~ 
Cs reflect apon a concave Glafs,and het that 
Blas reflect upon a paper or fome whiteshing. 


ih. hee PROBLEM Aide re 

Lo tel bev-much waighs the blow of ones fift, of 
Maller, Hatcher, or [uch tke, or refting 
ey =. without giving the blow ~ i 

SCakigerin his 331 xercife againit Cardan, re- 

: lates thar z Vaximilii ; 


e 


“oe fat the ALathematicians of Max: 


Ban A 


a 
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the Emperour did propofeupon a day this Que- 
.. ftiow,and promifed to givethe refolution ; not- 
withftanding ‘caliger delivered it not,and | con- 
ceive it to be thus.. Take a Balance,.andlet the 
Fift, the Mallet, or Hatchet reft upon the feale, 
‘or upon the beam of the Balance, and put into 
the other Scale as much weight as may coun- 
‘terpoyfeit;then charging or laying more waight 
gnto.the Scale, and ftriking upon the other end, 
gou may fee how much one blow is heavier. than 
another, and fo confequently how much it may 
‘waigh for as Ariftorle faith, The motien that is 
goade in firiking adds great waight unto it ; and fo 
much the mori, by bow much it w quicker’: there- 
TE NS fore int effets ifthere 
fis. Me SE ‘Sowere placedra thou- 
ch Se \ fand. ‘mallets, OF 2 
sr ii T houfand ., pounde 
iwaight-upoua ftone, — 
_ nay , though it were 
exceedingly prefled 
wea tis Xe =idown by way of a 
pate eS Vice: by Levers, or 
‘other’ Mechanick Enginesit would be} iothing to 
the rigor.andviolence ofa blow.s 3002.) 
__. Js it norevident thatthe edge of a knife laid — 
upon butter, and ahatcher upona leafe of pa- 
per, without ftriking makes no impreflion , oF 
at feattenrers not; but ftriking upon the wood 
a littfe you may prefently fee what effed it hath» 
which is from the quickneffe of the motion,” 
which breaks and enters without refiftance, if 
it be extream quick ,as stock | _ 
RIE " 9 


te 
: 


: . ei 

Mathematical Recreation. = 0 

blows of Arrows, of Cannons, T hunder-boultss 

and fach like. a pgs 

| Meat cbatad taka SolbEbsbE Sob Ebb ohbsSatatatals 
EXAMINATION. 

Hx Problem was extracted from Sca- 
Jiger, who had it from Atiftode, but ~ 
[ory hat refractory compiled, & the ftrength 
°F the effect he fays depends only in the Vit~ 
lence of the motion,then would it follow that 
a Hittelight hammer upon 4 piece of wood 
being quickly caufed to (mite, would gives 

Ereater blow, and do more hurt than. great 

Ledge. firsking joft 5 this is abfuyd, and com 

trary teexpcrience:.theref ore it.confifts not 
Totally in the motion, for if two feverall 

amaners, the one being xO times heavier 
than the other, fhould move with like quick- 

Ges, the effect would be-much different : 

‘here wi then fome thing elfe tobe confidered 

hides the Motion which Scaliger under flood 

“Ot, for if one pooula haveasked him, what 
: 54 the reafon that ftonc falling froma ‘Wine 

“Ow toa place necr at. band, ts not [oforceable 

of éfel farther dowp, and when a bhilles 
fying ont of a peece and fir.king the mark 
Ete att hand.goill not make Juch an effet as 
BTiRing the mark further off: but we (uppofe 

Wat Scaliver. aad. Catdanus who hanales 
tis fubseds , would not be ue troubled tore 
SER this , than they have becnin that. 


a 


— 
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~~ , 


_<, Proptem IVe 
How to break a ftaffe which ss laid upon two Glaffes 
_ full of water, without breaking the Glaffes, 
+ Spilling the water , or upon two reeds or | 
~ | ftrans without breaking 
a cee ent Fe of thim. : 

Irft, place the Glaffes which are full of water 
~ Upon two joynt ftooles, or fuch like, the-one 
as high as the other from the ground, and di- 
ftant one from another by 2 or 3 foot, then 
place the ends of the ftaffe upon the edges of 
the two Glaffes fo that theybe fharp,thisdone; 
with all che forceyoucan ; with another ftaffe 

- Strike the, ftaffe which is upon the two. Glaffes - 

ge A tie i CHE Made, ard if | 
GC > 4 J will breake without 
sy, breaking the Glaffes 

{ or Spilling the water. 


pa ( Inlike manner may 

Co) lyou doe upon two 

Mle” Reeds; held with 
ee ert “your hands. in che 3 
aire without breaking them; thence, Kitchin — 
boyes often break bones of mutton upon theif — 
hand, or with a napkin.without any hurt, i 
only ftriking upon the middle of the bone with 


J 
- we % : ’ a 
SETS WA vod § Nt 
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Nowin this a@,the two endsof the ftaffein 
breaking “flides away from the Glaffes, upon 
Which they were. placed ; hence it commeth 
that the Glaffes are no wife indangered , no 
More than the knee upon which a ftaffe is bro- 
tn, forafmuch as in breaking it preffeth not : 
rig inhis Adechanick, Queftions obfer- 


dado doddobdodudducede 
EXAMINATION. 


Ir were neceffary bere to note, that this 
_thing maybe experimented, firft, without 
Glaffes, in placing 4 [mall flender ftaffe up- 
& two props, and then making tryall upon it, 
by which you may fee bow the Statfe will 
‘ither break, bow, or depart from his props , 
aud that either diredily or obliquely: But 
by by shis violence, that one Stafie firsking 
“nother, (which supported by two Glaffes) 
Vill be broken without offending she Glafies, 
fa A Seat a difficulty 40 be refolved as the 

‘T. | isgeek hae 


{- Pros: 


- « Now efteemchatit isnot unworthy for che 


- fcription in plain Maps and Cards,within which | 


~ banks, or fpring-work proportional to the plat 


iq Mathematical Peeréation. 


‘es . EP Pos ree Vs°* 

How tomake a faire Ge-graphic all Card ina 
Garden Plot, fit for a Prince, or great - 
ea perfonage. | 

T isufuall amongft great men to have faire 

Geographical Maps, large (ards, and great 
Globes, that by them they may as at once have 
a view of any place of the’'World,and fo furnift 
themfelves with a cenerall knowledge, nor only 
of their own Kingdoms form, fcituation , lon- 
gitude, latitude, &c. but of all other places in 
the whole Univerfe, with their magnitudes, po- 
fictons,Climats, and diftances. Soaks 


meditations of a vrince, feeing it carries with it 
many proficable and pleafant contentments : if 
fuch a Card or Map by the advice and direction 
of an able Mathematician were Geographically 
defcribed'in a Garden plot form, or in fome o- 
ther convenient place, and inftead of which ge- 
Nerall defcription’ might particularly aridrarcifi- 
cially be prefigured his whole Kingdoms' and 
Dominions; the Mountainsand hils being.raifed 
like fmallhillocks wich turfs of earth .. che vals | 
leysfomwhat concave , Which will be more a- 
sgteeable and pleafing to the eye, than the des 


may be prefented the frowns, Villages,Caftles,of 
other remarkable edifices ia finall green mofli€ 


formis 


Cee i eee. 
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form, the Forrefts and Woods reprefented ac-’ 


Sording to their form and capacity , with herbs: 


and ftoubs, the great Rivers, Lakes, and Ponds 
to dilate themfelves according to theit courfe: 
‘tom fome artificial] Fountain made in the Gar- 
den to paffe through chanels;:then» may there 

€compofed walks of pleafure, afcents; places 
Of repofe, adorned with all vatiery of delight- 

tUherbs and flowers , both to pleafe the eye or 
Other fenfes.~ A Garden thus accommddated 
thall farre exceed that of my Lord of Veruams 
{ecified in his Effayes ; that being only for de- 


light and pleafure, this may have all the proper- 


ties of that, and alfo for fingwlar ufe, by which 
2 Prince may inlittle time perfonally vific his | 
Whole Kingdom , and in fhort time know them 
diftin@ly : and fo in like manner may any par- 
“cular man Geographically prefigure his own 
Poffilion or heritage. 


oe 


a] PRosrem Vie 
How three faves, Ruives, or like bodies, may be 
conceived to han sed dares being 
___ fupported by any thing but by 
“sviloh et pthemfedeet. 904 wisneibs 


Take che fie tate OB, raife up in’ the 


' aite thevend Bi, and: upon’ him>crof-wife 
ace theftaffe CB; themlaftly, in-Trianple wife’ 


fe ne the-third ftaffe EF in’ fach manner that’ 
hy Ruka under AB, re upon CD. 
Me 


eee eeepc ae ea 
: ms S e 
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the fpace CB E is made the ftronger, by how 
eed more it is prefled aig She hava 
break not, or fever themfelves from the triangu- 
lav forme: fo that alwayes the Center of gravi- 
nasil’ dyn ot oy teases; 16 Bein the Centes 
) » © OF the Triangle: for 
. A Bis fupportedb 
EF nd E Fis held 
:. Up by:CD, and C 
-, Dis kept.up from 
—=—$==77 falling byAB,there- 
eta Mle acs d&}.? fore one of thefe 
| faves cannot fall; 
and fo by confequence none. 


PRrostemu VI Ii 


How to difpofe as many men, or other things 
in [uch fort, that rejecting, or eafting away 
the 65 9, 10 part, unto a certain 
number, there foal remaine 
shefe’ which you 
would have. 


ORAinarily the propofition is delivered ia 


this wife : 15 ;Chriftians and 15 Turkey 

being at Seain one. Shippe, an extreame tempelt 

being rifen, the Pilot-of the Shippe faith, it 1% 
yto-caft over board halfe of the num- 


- 


- Ber OF Perfons to disbucthen the: Shippe » -~ 
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£0 fave the reft.: now it was agreed to be 
One by for, and therefore they confent to put 
emfelves in rank ,, counting by nine and nine, , 
€ ninth Perfon fhould alwayes becaft into. 
Sea, untill there were halfe throwne over 
0ard ; Now the Pilote being a Chriftian in- 
deavoured to fave the Chriftians, how ought 
‘ therefore to difpofe.the Chriftians , that 
'¢ lot might fall alwayes upon the Turkes , 
“0d thar none of the Chriftians be inthe ninth 
Hace > 
The refolution is ordinarily comprehended in 
— Misverfe. on 
Populeam virgam mater regina ferebat. 
For having refpeé unto the vowels, making. 
~# One , e two, i three , o foure,and x five : othe. 
th vowell in the firft word fheweth chat 
tere muft be placed 4. Chriftians ; the nexe 
_Yowel », fignifieth that next unto the 4.Chrifti- 
Z Mk muft be placed 5 Turkes , and foro place 
th Chriftians and Turkes according to the 
Wantity and value of the vowels in the. wotds' 
Ot the verfe , untill they be all placed = for then 
‘ounting from. the firft Chriftian that was 
“ced , unto the ninth , the Jot will fall upon 
f Urk , and fo proceed. And here may be 
Utther noted that this Probleme isnot to be ’ 
eat feeing it extendsto any number and - 
oo Whatfoever , and. may many wayes' be 
bg for Captaines , Magiftrates , or others 
ich have divers perfons to punifh, and would, 
thon chiefely the unrulieft of them, in taking: 
* ¥®,20,0r 100. perfon, &c.as we reade was: 
=. com= 
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commonly pra@ifed amongft the ancient Ro- 
mans : herefore to apply a generall rule in coun- 
ting the third, 4,9, 10, &c. amongft 70, 40,50, 
perfons, and more or leffe; ‘this is tobe ob- 
ferved , take as many units as there are’ per- 
fons, and difpofe them in order privately : as for 
example, let 24 men be propofed to have 
committed {ome outrage , 6 of them efpecially | 
are found acceffary : and let it be agreed that 
counting by 8 and 8 the eight man’fhould be 
alwayes punifhed. Take therefore firft 24 units, 
or upon a piece of paper write down 24 cyphers, 
and account from the beginning to the eighth, 
which eighth mark, and fo continue ‘counting 
alwayes marking the eighth, untill you have 
markt 6,by which you may eafily perceive how 
to place thofe 6 men that are tobe punifhed, 
and fo of others. . | 
. Teis fappofed that 7ofephus the Author of the 
Fewifh Hiftory efcaped the danger of death by 
help of this Problem ; for a worthy Author of 
beliefe reports in his eighth chapter of the third 
Book of the deftruction of Zers/alem , that the 
- Town of Jotapata being taken by main force by 
Vefpatian , Fofepkus being Governour of that 
Town , accompanyed ‘with a Troop or ee 
Souldiers, hid themfelves in a Cave, in which 
they refolved rather to famith than to fall 
into the’ hands of Ve/patian : and with 2 
bloudy réfolution in that great diftreffe would — 
havé butchered one another for fuftenance, 
had not’ fofepbus petfwaded them to die by 
lor dnd order, upon which Should falls Non 
; ; bias eterna sts esas reas Cen 
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fevirig that Pifephus did fave himfelfe by this 
i tt, itis thoughe that his induftry was exercifed 
, bye 


he helpe of this Problem , fo that of the 


4 Perfons which be had, the third was alwayes 


led) Now by putting himfelfe in the 16 or 
i Plate he was faved, and one with him which 

© might kill, or eafily perfwade to yeild unto 
the Romans. : agtie 


“= 


; Prosiem. VIII : 
_ Three things, and three'perfons pro pofed, 


to finde which of them hath either ~ 
of thefe three things. 


: LEtthe three things be a Ring, apiece of Gold, 


_ and apiece of Silver, or any other fuch like, 
and let them be known privately to your felf by 
efe three Vowels «,¢,i, or let there be three 
etfons that have different nathes, as edmbrofe, 
“athond, ‘and fohx, which privately you may 
i Or account to your felfe once kKnownby | 
Ne aforefaid Vowels, which fignifie for the firft 
~ 81 'r, for the fecond vowell 2, for che third 
Weta 
ma Ow if the faid three perfons fhould by the 
thetallconfent of each other privately change 


hames. iri Th : 
RXcelf. S,itis moft facill by che courfe and 


* ong tie oF numbers, dttinétly to declare each 


meé fo interchanged , or ifthree perfons 


BP tivate the one fhould:take a Ring, the 


C 2 other 
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other a piece of Gold, and the third fhoutd. 
take a piece of Silver ; it is eafie to finde which — 
hath the Gold, the Silver, or the Ring , and it 
is thus done. at oh : ! 

Take 30 or 40 Counters ( of which there is _ 
but24 neceffary ) that fo you may conceale 


_ the way the better,and lay them down before 


the parties, and asthey fic or ftand, giveto 
the firft 1. Counter , which fignifieth a,the firft 
vowell; tothe fecond 2. Counters, which re- 
prefent e, the fecond vowel; and to the third 3. | 
Counters,which ftand for 4, the third vowell : 
then leaving the other Counters upon the 


- Table, retire apart , and bid him which hath” 


tle Ring , take as many Countersasyou gave 
him , and he that hath the Gold, for every one 
that you gave him, Jethim take 2, and he that 


hath the Silyerfor every one that you gave 


him,let him take 4. this being done, confider 
to whom you gave one Counter, to whom two, 
and to whom three ; and mark what number 
of Counters you had atthe firft, for there are 
neteffarily but 24. as was faid before, the fur- 
plufe you may privately reje@. And then there 
willbe left either 1.2.3.5.6 or 7. andno othet 
number canremaine , which if there be, then — 
they have failed in taking according to the 
direions delivered : but if either of thefe num- 
bers do remaine , the refolution will be difco- 
vered by one of thefe 6 words following which. 
eught to behad inmemory, viz. - 
Salve, certa, anima, femita, vita, quits 
Teaser gta ge So. ts Wea. Tag 


— 
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reft men bh, = AE jiamon 
. Bi 
5 et 
i 3 
} 


we wos eo wf 


th This feat may be done alfo without the for- 
= words by help of the Circle A. for ha- 
wieavided the Circle into 6 parts , Write I. 
, and x. vvithont, 2.vvithin and 5. vvich- 
a » &c. the firft 1.2. 3. which are vvithin 

With the numbers over them , belongs to the 
7 wee femicircle ; the other numbers both 
Within and wvithout , to che under femicircle; 

C 3 -  movy 


. . — 
“Ts 


22 Mathematicall Recreation. 


now if in the a@ion there remaineth fuch 4 
number which may be found inthe upper femt- 


circle without,then that which is oppofite with- 


in fhews the firft, the next is the fecond, &c. as 


if 5 remains, it fhews to whom he gave 2, he 


hath the Ring ; to whom you gave 3, he hath 
the Gold, @c. But if the remainder be in the 
under femicircle, that which is oppofite to itis 
the ort the next backwards towards the right 

hand is the fecond ; as if > remains, to whom 
you gave 1 he haththe Aig, he that had 3 he 
had the Geld, Xe. — 


? 


a 


PROBLEM IX. 


. How to part a Veffel whichis full of wine conteining 
/ eight pints intotwo equall parts, by two other | 


_ velfels which conteine as much asthe 
_ greater veffell; as the one 
beng 5 pints, and the 

other 3 pints. 


LE the three veffels be reprefented by ABC, 


. © A-being full, the other two being empty 3 


firft, poure out A into B until it be full, fo cheré 
will be in B 5 pints, ahd in A>but-? pints: chet 
poure outof B into C untill it be full: foin © 
fhall be: 3 pints, in B 2 pints, andin.A 3 pint® 


a poure the wine which is in-C into-A , fo if 


Awillbe 6 pints, in B 2 pints, and in C nothing? 
then poure out the wine which is inB into she 
io Ea Oe Ga 
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, Pot Cfo in C there is now 2 pints,in B nothing, 


andinA6 pints, Laftly, poure out of A in- 
to Buntill icbe full, fo there will be now in A 
Only + pint, in B 5 pints, andin C 2 pints. But 


isnow evident, that _- 


from Byou poureim * py, A i 
antothe pot untill ce BR | 
be full there wil remain | / rc 
In Bg pints, anditthag 3 5) 3). 
Which 1s in-C, viz 3 -<aeP geo Sf 
Pints be poured into: j- 8,07 
_ the veffell A.which be-. © 0 5 


: ae 
x - 
é 
~ 


Orehad x pint, there * 
thall be in the veffel A, but halfe “of ‘its liquor 
that was init at the firft, 7x. 4 pints as was re- 
quired. Otherwife poure out of A into C untill 


‘it be full; which pour into B, then poure out of 


A into C.again untill it be full, fo there is now 
in A onely 2. pints, in B 3,andin C 3,then pour 
from C into B untillit be full, fo in C there is 


‘ow but 1 pint, 5 in B, and2in A: poure all 
‘that is in B into A, then poure the wine which 


Sin C into B, fo there is in C nothing, in B one- 
Yr pint,andin7 A 7 pints: Laftly, outof A 

ithe pot.C, fo there willremainin A 4 pints, 
Or bebuthalfe full: then if the liquor in C be 
Poured into B, it will bethe other half Jn like 
Manner might be taken the half of a veflell 
Vhich conteins 12 pints, by having but the mea- 
ures 5 and.75'or 5 and 8. Now fuch others 


Might be propofed, but We omit many, in one 
“"hdthe fame nature, a 


MAN - C4 PRO. 


/ 
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| PROBLEM. X, 


To make a ftick ftand sponthe tip of ones finger, 
: without falling. ~ 


yO ea, Se 

 PrAften the edges of tvvo knives or fuch like 
of equall poife, atthe end of the ftick, — 
leaning, ‘out fomevvhat from the ftick , fo that 
they may counterpoife one another ; the ftick — 
being fharpatthe end,and held upon the top 
of che Hage srwtere reft vvithout fupport- 
ing: if it fall, it muft-fall together, and that’ 
perpendicular or plumb- a ac 


wife, or itmuft fall fide- 


wife or before one ano- - 
ther ; inthe firft man- . 
mer it cannot: for the) . 
Centre of gravitie is fup-' 
ported by the topofthe 
finger: and feeing that & 
each part by theknivesis.| > 
counterpoiled, it cannog ™\. 
fall fidewvife ; therefore 8) oi 
it canfallno wife. -, 4 
In like manner may great pieces of Timber, 
asJoifts, &c be fupported:, if unto one of the 
_ ends be applied convenient proportional! coun- 
_terpoifes , yea a Lance or Pike, may ftand per- 


finger : or placed in the midft ofa Court by 
belpofhis Centre of gravities "8 


_ EXAMI: 


Mathematical Recreation. 3; 
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. EXAMINATION. | 
T His Propofition feems doubtful , for to 

= imagine abfolutely, that a Pike, or fuch 
like armed with two Knives,or other things, 
i faa rand upright inthe Aire, and fo re- 
_ M4in without any other fupport, feeing that 
the parts have an infinite difference ofpro 
i hp i ps ; and it is without questionthat 
| 4 flaff fo accommodated wpon his Centre of 
_ Gravity , but that it may inclineto fome one 
_ Pars without fome remedy be applied , and 
Such as is here [pecified in the Probleme wih 
—-%0t warrant theshing, nor keep it from fal- 
ling, andif more Knives fhould be placed 
Wont it, it Should canfeit to fall more {wift- 
Ys foralmuch as the fuperionr parts (by rea- 
_ Son of the Centricall guotion ) is made more 
_ Ponderous and thereforelefje in refh | 


 . Toplace therefore thi } Mig , let the 
fraffe 


PRET 


né 


r 

‘ which'is for counterpoife 

; | i, onger always thent) fa ; eid hit alt 

aS together as one body : and it will appear 
“"itrable if you place the Centre of gravity, 

4 Neer the fide of the top of the finger 07 points 

ay it wil then hang Horizontal and fecmto 


7 > we onely by atouch.yet more firance.sf you 
oe be point or top efile finger upfiae down. — 
ees 


26 Mathematical Recreation, 
9 S PROMMEKE Sees 


How a milfbone or other Ponderofty, may be Supe 
o  ported by a{mall needle, without. break> * 
«ing or any wife bowing the fanter x 


<= it. moft. credible 
gy in greater boe 


ee Pied Oe 

WIPER MAE SS Sh + GNSS Bit here efpecs 
cially isto be-noted} that the needle ought tO 
be uniforme in matter and figure, and\that it be 
ereGted perpendicular tothe Horizon, and lafte 


~ 
ly, that the Genser of gravity be exactlyfound> © 


A 
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PROBLEM XIL i 


Ts make three Knives hang — the 
| rovaths dalek ar MS WED 


Fle the three Knives in form ofa Ballance, and | 
ba holding a Needle in your hand, and place the 
ask of that Knife, 9 eA ly 

ich lyes crofi-wife\jy 74 a 4 

to the other two,u Pi ' , 

On the point of t VA 4 

‘Needle: asthe figure § y 

there fheweth. yous ré 
for then in blowing ve 

foftly upon. them, ~*~. 

they will eafily turne ‘ \ i: 

and move upon the rei of Fe eee wih 

So Bue es: % 


~ 


6 gt Ys 


ke “prodini x iL 
To finde the weightof Smoak., hich is exhaled 
of any combuftible body what{oever- 
Et it be fuppofed that a great heape of Fa- 
| hoo or a load of ftraw weighing 500 pound - 
fhouid be fired, itis evident that this groffe fab- 
ance will be all inverted into ‘moak and — 
Dow je. feems that the fmtoak, weighs. pthin 
| Bre: it is of a thin fubftance now dilated in 3 
See rnhiebding if it were gathered: and | 
w into the thickeft that it was at firft, ic 
— aelidibefenfibly weighty : weigh th therefore the 
ee 52 pe now: sh ae aa 


ee ee 
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the reft of the matter is not loft , butis exhaled — 
into fmoake, it mutt neceflarily be , thatthe reft 
of the weight (to wit) 450 pound, muft be the 

weight of the /noak, required. | 


Codoetsdodododadododosode 
EXAMINATION. — 


Ow although it be thus delivered , yet 
_ Where may be noted, that a ponderofity in - 
his ownmedinm i not weighty: for things 
are [aidto be weighty , whenthey are out of 
their place,or medium, and the difference of 
fuch gravity , & according to the motion: 
the {moak therefore certainly ws light being 
inits true medium (the aire,) if it fhould 
shares his medium, then would we change - 
id hs 


; 


tas  Prosrem XVI» 
Many things being difpofed circular,( or otherwife ) 
BM ge finde which of them, any one thinks upons 


SUppofe that having ranked 10 things,as A B 
MCDEFGHIK, Circular (as the>figure 
fheweth) and that one had touched or ps 
nro Gy which jethe 7 sak hepa 
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letter he would begin to account(for account he 
Mutt, otherwife it cannot be done ) which fupe 
Pofe , ar E whichis the 5 place, thenadd fe- 
Ctetly to this ;,°10 (which is the number 

OF the Circle) and it makes x5 , bid him 
count 15. backward from E, beginning - 
iS account with that number hee thoughe 

“pon foatEhefhal _ Fis 
count to himfelf 7," 5 

8 Daccount 8, aCe | 7 
“count 9,&c. Sothe — * 


&ccountof 15 wilexs cf 
adly fall upon ct ces 


de thing or number _ 
‘hought upon: and { Rel: 
ecotners: but tocdfie 
Seal it the more, you may will the party from 
to account 25,35, &c. and it will be thefame. 
there are fome that ufe this play at Cards, 
turned upfide downe, asthe cen fimple Cards, 
With the King and Queen, the King ftanding 
Sr12,and the Queene for 11, and foknowing 
the fituation of the Cards : and thinkingacer- 
in houre of the day: caufe the party to ac- 
“ount from what Card he pleafeth : with this 
Tovifo, that when you fee where he intends to 
Sunt, fer 12 to that number , fo in counting 
_ 8S before, the end of the account fhall fall upon 
ne hae which fhall denote or fhew the pene Ee 
* ought upon, which being turned up will give 
ace tothe adtion, and wonder to thofe that 


j SON, ~ at 
~wagsorantin the cane, 


~ s s 


tac me i i Ee ee, is a a 
4 
/ 


“a 
| iy 
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, i oF Prostaw:X Vv. = fas 
‘Ben tomake 4 Door or Gate, which fra . 4 
Git tid epenon both fides. ~ 


ALL theskill and fubtifty of this, relts in the 


“artificiall difpofer of foure platés of fron, — 
two at the higher end,and two at che lower end 
of the Gate: fo that one fide may move upon — 
the hooks or hinges.ofthe Pofts , and by the o- 
ther end may be made faft to the Gate’, and fo 
moving upon thefe hinges , the Gate will open — 
uponone fide with the aforefaid plates,or hooks 


_ of Iron :and by help of the other two plates, 


will oper’upon the other fide. 
ere parent ; Bit — ~—< : — —~ . 
Ske : PROBLEM XVI. cae 
To fnew low a'Ponderofity, or heavy thing may Wb 
<) fapparted upon the emt of a ftaffe (or fuch 
bike’) upon a T able, and nothing 

0 Belding or touching it 

TT Akea'palewhich hatha handle, and fitie™ 
full of water (or at pleafure:) then take a 


— flaffe or ftick which may’ not rowle upon’ rhe © 


Table'as E €, and place the handle of the Pale | 
ick, under the’ ftaffe'C B:, which may reach 
from thé’bottom of the Pale unto the former — 


= upon the ttf ! then place another ftaffe , of 


- ftaffe CE, perpendicular wife: whieh'fiippole 


FG, then fhall the Pale of water hang wi 
Satan wees Tenrwiet g ba tak antes ee: al y 


; 


~ UPPports it, it being 


\ 
| 
h 


xine fition feems to be abfurd , and impof-. 
: pe ? pof- 
fible, Notwithftanding -, being Fe Lashoe 

a SS ar pang with 


s 


falling, forifitfallig®’ = 


— 20n-and fufteined by 
. the Table, and it is a 


4 the ftaffe C E were 
- alone from the table, 
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Mat fail:perpendicus| hae, 
tly or plumbe wifez: © «J 


_ and that! cannot be ee <> * a mr 
wkeing the ftaffe CE. ad ’ 


i 


Parallel tothe Hori- | 
thing admirable thar = = 


and that end of the ftaffe which is upon the 
+ able were greatet and heavier than the other: 


_ would be conftrained ¢o hang in-that nature. 


adadbidudodododndododods 


os EXAMINATION 3 


~ts . 


~ “Probleme , 4742 would acknowledge 
tither 4 pofsibility or smmpofssbity. there- 
re it is that very tonchftone of knowledge 
” any thing, to difcourfe firft if ,atbing be 
Pof fible in nature , and then if it can be 
"Ought te experience and under fence with- 

‘Seting it done. At the firft , this 


NY 0% witbonw fome experience of this 


A: Xa 


7 
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with two flicks, as the figure declareth , 
it ss made facile : for the Horizontah 
line to the edge of the Table 5 ws thé 
Centre of motion s and paljeth by the Centre 
of gravity, which necel[arily [upperteth it. 


+ propiem XVIL 
v Of adeceitfull Bowle to play witball 


Make a hole in one fide of the Bowle, and 
'caft molten Lead therein , and then make 
upthe holeclofe , that the knavery or deceit be 
not perceived : you will have pleafure to fee, 
that notwithftanding the Bowleis caft diredly 
to the play, how it wilturn away fide-wife : for 
that on that part of the Bowle which is heavier 
_ upontheone fide thenonthe other, it never 
will gotruly right, if artificially it be not cor- 
reed ; which will hazard the game to thofe 
which know it not : but if icbe known that che: 
leady fide in rolling be always under or aboves 
it may go indifferently right ; if otherwife, th¢ 
weight will carry it always fide-wile. 


Pros 
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a Prosziem. XVIII. 


or part an ‘pole into 2.4.07 &. like parts, 
© spithout breakjag the Ride 


Pare a needle and threed under the kindof 

the Apple, afd ther round ic with divers 
Urnings , untill you come tothe place where 

U began: thendraw out the threed gently, 
8nd part the Apple into as many parts as you 
ink convenient: and fo the parts may be ta- 
€n our between the parting of the Rind, and 
€ rind remaining alwayes whole. 


PROBLEM X1Xe 


To finde a number thought upon without 
asking of any qucfiion ,certaine ope- 


rations being done. 


Bu him adde to the number thought (as ad- 
Mit 15) halfe of it,ifit may be , if not the 
Cateft halfe that exceeds the other but by an 
Tite , whichis 8 ; andit makes 23. Secondly, 

. to this 23. adde the halfe of it if itmay be, 

th Nor, the greateft halfe, viz.12. makes 35. in 

| dh Meane time, note that if the number 
Ought upon cannot be halfed at the firft time, 
ere it cannot, then for it keep 3 in the | 
Mory , if atthe fecond time itwill not be 

: cere: : equally 


L. Soh 2 ¥ 
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equally halfed , referve 2 in memory, butifat 
both times it could not be equally halved, then 
may you together referve five inmemory : this 
done,caufe him from the Jaft fumme, viz. 35.to 
fubtracd the double of the number thought,vize 
. sO.refts. willhimtotake the halfe of that if 
‘hecan, if not ,reje& 1.'and then take the halfe 
of the reft, which’keep in your memory : then 
willhimto take the halfe againe ifhe can, if 
not,take one from it, which referye.in your me-_ 
mory , and fo perpetually halveing untill 1. re- 
Maine: for then mark how many halfes 
there were taken, for the firft halfe account 2, 
for the fecond 4, forthe third 8, &c. and adde 
unto thofe numbers the ones which yow refer-. 
ved-inmemory , fothere being 5 remaining in 
this propofition., there were2. halfings: for 
which laft } account 4, but becaufe it could not. 
exactly be halved without rejecting of 1. kadde 
the 1 therefore to this 4, makes 5, which halfe 
or fumme alwayes multiplied by 4, makes 20+ 
from which fubtraét the firft 2and 2, becaufe 
the halfe could not be formerly added: j- leaves 
15, the number thoughtupon. os (sos 


& 
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> Other Examples. 
Both) . f{ Thenumberthoughe — 79 
= Thegreatethalte 40 3 
be The fumme 1I9 
bye The groacft halfe of which 
* ‘The number thought 12) is 60 2 
~The kale of it 6| ¢Thefummecfitis 179 
wie fumme 18; 2The double of 79 is 158 
hehalfe ofic == =~ 9 | S$ Which takenfromir,pefts 21 
The fummie of ic 27| $The leflerhalf ro, weh halvet 


: The double ofthenumber,24 | The halfe of this iss which 


RS hich taken away stefts 3} makes 


OME be at we The half of chisis 2 wek is 10 
Phehalte ofit ti @ The halfofthisis 1, wich 10 
or whichaccount 2} 2 andiris21. 


r puctoic becaufethe 3] chis 2x which is the double 
© Sould not be halfed, makes 3 | > of the laft halfe with che ree 


this multiplied by 4makes 12} mainder being multiplied by 
¢ - \ 4emakes84,fromwhichtake — 
oS ay Sy the aforefaid 3 anda, reft 79, 
RY a ~{ thenumber thought upon. 
Sa at BE 2 
55 ; = 


P ROBLEM. XX. 


How tomake an sniforme , G an inflexible body , 
to paffe thromgh two {mall holes of divers 
formes, as one being circular , and the #2 
other (qnare, Quadrangalar, and 
a) Triangularewife,yetfothat  - 
“gas the holes hall be ex- 7 
Sees  attly filled. ‘ 
‘THisProbleme isextradted fret Geometri- 
_—falkobfervations , and. fees at the firtt: 
: D2 <1) fomee 


~~ 


ee -. e 


AP 3 
+ > 7 . 
ee. De Ope ahaa es Fy Fie een Pe Cy 


~ fomewhat obfcure , yetthat which may be ex 
‘ traded inthis nature, will appeare more diffi- - 


’ evident, that this Co- 
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cult and admirable. Now inall Geometrical 
practifes, theleffer or eafier Problemes do ale 
wayes make way to facilicatethe greater: ant 
the aforefaid Probleme is thus refolved. Take 
a Cone or round Pyramide,and make a C irc’ 
Jar hole in fome board,or other hard material, 
which may be equall to the bafes of the Cone, 
and alfoa Triangular hole, one of whofe fides 
inay beequallto the Diameter of thecircle,and 
the other two fides equall to the length of che 
Cone: Now itis moft | | 


nicall or Pyramidal] 
body, will fill up the | 

Circular hole , and be- 
ing placed fide-wife 
will fill up the Trian- 
gular hole. Moreover, ~ 
if you caufe.a body to 
be turned ,.which may 
be like to. cwo. Pyrami- 
des conjoyned , then : 
if a Circular hole be ae 
made,whofe Diameter is equal to the Diametet | 
of che Cones conjoyned, anda Quadrangulat 
hole, whole floping fides be equali co che 
length 0: each fideof the Pyramide, and the 
breadth of. hole equal to the diameter of che 
Circle, this Corrs ned Pyramide fhall exadlly 
fill both the Cini, hole 5 and alfo the Qué’, | 
drangle hole. Se oe a 
| Prove 


j 


tore ” wn 


Mee 


their Cylindrical de- 


~ “quali unto the Dia- 


, 
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Prosirem. XXI._ 


How with one uniforme body or fuch like to fill 
_ three feverall heles : of which the one is round, 
4 the other ajuft (qnare , andthe 
thira anovall forme? 
This Propofition feemes more fubrill then 
the former , yet it may be practifed two 
Wayes : for the firft, take a Cylindrical body as 


‘Sreat or little as you pleafe: Now itis evident: 


atic will filla Circular hole, which ismade 
€quall co the bafis of it , if it be placed downe 
Reet and will alfo fila long fquare; whofe 
\des are equall unto the Diameter and length 
(Ofthe Cylinder,and ZS 
Mording to Pergeus, me 
<Irchimedes, Gc. in 


Onftrations , atrue 

Vallis made when 
, Cylinder is cut 
thyhcWile, therefore if 

Oval have breadth | 


me ofthe Bafis of | 
k © Cylinder, & any 
the acy ta : Seer 

ylinder ‘being put into his owne Ovall 
hole fhall alto mer Ad fillit. Hie 
+ 7 vefecond way is thus, make a Circular hole 


& fome board, & alfo.a fquare hole, the fide of | 
ith Squ are may be equall to the “a 


3 ct) 


‘Ss 


Te 


made, whofe Bafis may be equall unto the 


: ‘angle through many Scalen T: riangles, , ana 
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“of the Circle: and laftly make a hole Oval-wife, 


whofe breadth may be equal unto the diagonal! © 
of the Square ; thenleta Cylindricall body be 


Circle ,and the length equall alfo to the fame: 
Now being placed downe right thall fall in the — 
Circle, and flat-wife will fic the Square hole; 
me being placed floping-wife will fill the, O< 
wath : | | 


wid d dd bdudiddy 
EXAMINATION. 9 — 


Y/ 04 may note uponthe laff two Problemes 
farther , that if a Cone be cut Ecliptick- 
wife, it may palfe through an I[focele Tri- 


through an Ellipfis , and if there. bea Cont 
cut fcalen-wife, it will palfethrongh all he 
former , only for the Ellipfis place a Circle: 
and further if 4 folid colamebe cut’ Ectip? 
tick-wife it may fill a Circle, a Square, di” 
vers Parallelogrammes,and divers Ellip{es : 
which have different Diametrs. 
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PROBLEM XXII. 
To finde a number thought upon -fter another 


manner, then what ts formerly delivertd 
Ru him that he multiply the number thought 
. Upon, by what number he pleafeth.then bid 
him divide that product byany other number, 
and then multiply that Quotient by fome other 
Number; and that produd& againe divide by 
_ “Ome other, and fo as often as he will: and here 
_- Rote;that he declare or tell you by what num- 
7 der he did multiply & divide. Now in the fame 
time take a number at pleafure, and fecretly 
Multiply and divide as often as he did: then 
bid him divide the laft number by that which. 
Ne thought upon. In like manner do yours pri- 
_ Nately , chen will the Quotient of your, divifor 
be the fame with his, a thing which feemes ad- 
 Mirable to thofe.which are ignorant of the 
_ Sufe. Now to have the number thought upon oa 
Without feeming to know the laft Quotient,bid) 
'M adde the number thought upon to it, and eee 
&ske him’ how much itmakes: then fubtrat sas! 
‘Your Quotient from it ,there will remaine the | 
Number thought upon. For example , fuppofe 
te Number thought upon were 5, multiply it 
"Y 4 makes/20. this divided by 2, the Quotient 
lakes 10, which multplyed by 6, makes 6c, 
and divided by 4, makes 1s. in the fame time _ 
Admit you think upon 4, which multiphed by 
~‘EMakes 16, this divided by 2, makes 8, which 
D « multiplied — 
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multiplied by 6 makes 48 , and divided by 4 
makes 12; then. divide t< by the numbef 
thought, which was 5, the Quotient is 3; dir 
vide alfo 12 by the number you took, viz. 4,the 
Quotient isalfo 3,as was declared; therefore — 

‘ ifthe Quotient 3 beadded unto the numbet 
thought, viz .5, it makes 8,which being known, 
the number thought upon is alfo knowne. 


Proprem XXIII. 


To finde out many numbers that fundry perfons, ) 
or one man hath thougkt upon. 


IF the multitude of numbers thoughrupon be 
odde , as three numbers, five numbers feven, 
&c. as for example, let s numbers thought upofl 
be thefe , 2,2,.4,5,6- bid him declarethe fum 
of the firft and fecond, which will be 5, the fe- 
cond and third, which makes 7, the third and 
fourth, which makes 9, the fourth and fifths 
which makes 11 ,and fo alvvayes adding the 
" tvvo next together, aske him hovvy much the 
firft and laft makes togerher, vvbich is 8. then 
take thefe fummes,and place them in order, and _ 
adde all theferogether,vvhich vverein the odd¢ 
places : that is the firft, chird, and fifth, viz. 52 
9,8, makes 22. Inlike manneraddeall chefe 
numbets together, vvhich are in the even places: _ 
that is inthe fecond and fourth places,viz- 7 
and 11 makes 18, fubftrad@t this from the formeF — 
22,then there vill remaine the double of oft 
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fit nomber thought upon, viz, 4. which 
known, the reft is eafily known :feeing you 
know the fumme of the firfi and fecond 3 butif 
the multitude of numbers be even asthefe fix 
Numbers, viz. 2,3,4,5,6,7, caufe the partieto — 

€clare the fumme of each two, by antecedent 
@nd confequent , and alfo the fumme of the fe- 
ond and laft,which willbe <,7,9,11,13,1¢,then 
Adde the odde places together, except the firft, 
that is 9, and 1z,makes 22; adde alfo the even 
Places together , thatis 7,11,10, Which makes 
3% iubfirad the one from the other, there fhall | 
Temaine the double of the fecond number 
thought upon, which known all thereft are 
Knowne. . 


SS NS 


PROBLEM XXIV. 


& 


=< 


_ How is it that aman in one and the fame time, 
may have bis head upward , and bis 
“feet upward, being in one and 
the fame place ? 


THe anfwer is very facill, forto be fohe 

mutt be fuppofed to be inthe centre of the 
“arth: for as the heaven is above on every fide, 
Colum undique ur{um, al} that which looks to 

¢ heavens being diftant from thecentre 1s up- 
~atd ; and itis inthis fenfe that Masrolyeus 
in his Co(mographie, & firlt dialogue,reported 


. of 


One that thought he was led by ‘one of the 
Mates to hell, where he faw Lucifer fitting 


in 


ie 


ce Ee ge ee ee ee aes ee ee Fe 
x 
7 
E 
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in the middle ofthe World, and inthe Centre 
‘ofthe earth, as ina ‘Throne: having: his head 

and Feet “pre i34 | 


pean 
[ax f= 
“PROBLE: Me KV, 


oF ‘A adder by which two men afcending at ont 
time; ; the more they afcend, the morethey fhall 
“be afunder , natwithftanding one being | 


as high as another 


Tei is moft ented that if there were 4 

Ladder halfe on this "fide of the Centre of 
the earth,and theother halfe onthe othet 
- fide: and thactwo.at the Centre ofthe World 
at one inftant being to afcend, the one towards 
us, and the other towards our Antipodes, they 
Reo -fhould in afcending go farther and farther, one 
ve from another ; 3 notwithftanding both of them 
es “tees height. . 
e | 


pabked @: XXVI. 


Hox it ts ‘that aman having buta Rod o Pale of 
Land, doth bragge that he may in aright 
tine ine pa from place to place above 
‘ ; 3000 miles. A 
*g “is pend of this. is eafie., forafmuch as 
he that pofieffeth a Rod of ground. ee ! 


f Ra eee ie k,n 
uf > se = r 
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feth not only the exterior furface of the earth , 


the Centre of the earth, ard in this wife all he- 


_ ‘Titages & pe fle flions are as fo many Pyramides, 


ofe fummets or ‘points meet: in the cen- 


tre of the earth , andthe bafis of them are no- 
_ Ming elfe buteach mans poffc lion, field, orvi- — 
ible quantity ; and therefore if there wete made. 


Or imagined fo to be made , a defcentto go to 
He botrome of the heritage,which would reach 


to the centre of the earth ; it would be:above 


3000 miles in a right line as before. i» 


‘ " 


PROBLEM. XXVIL . < 


Hor it is, that amyn flanding upright ; and looking 


| which way he will, he locketh either, true 
ee Werth or true South. 


T His, happeneth. that if the partie be under 


\. either ‘of the Poles, for if he be under the 
North-pole, then locking any way, he jocketh 


uth, becavfe allthe Mericians concurre IM 


the Poles of the world yand if be be under the 


South-pole ; he looks direétly Svorth by the: 3 
AMteoreglone 2 se ag ye 235 ok ain 7 
: ‘ 5 1 


, SUE is mafter alfo of that whith extends evento . 


bed 


Prop’ 


+ ee 
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Prosiem XXVIII. 


To tel any one what number remaines after 
eertaine operations being ended, without 
| ashing any queftson. 


Bi him to think upon a number, and will, 


him to mu'tiply it by what number you 
think convenient: and to the produ& bid hina 
adde what number you pleafe,provided that {¢- 
cretly you confider, thatit may be divided by 
that which multiplied , and then let him divide 
the fum by the number which he firft multi 1i- 
edby , and fubftrad from this Quotient the 
number thought upon: In the fame time divide 
apart the number which was added by that 
which multiplied, fo then your Quotient fhall 
be equall to his remainder, wheretore without. 
asking him any thing, you fhall tell him-what 


did remaine , which will feem ftrangeto him 


that knoweth not the caufe: for example, fup- 
pofe he thought 7,which multiplied by 5 makes 
35,to which adde 10, makes 45 ,which divided 
by 5, yields 9, from which if you take away on€ 


the number thought, (becaufethe Multipliet — 


divided by the Divifor gives the Quotient 1, } 


the reft will be two, which will be alfo proved, — 


if 1¢ the number which was added, were divi- 
ded by 5, vz. 2. 


PROBs 
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PRoBLEM XXIX.’.. 
Of the play with sro feverall things. 


| qt isa pleafure to fee and confider how the 
Science of numbers doth furnith us, not.only 
; pth iports , to recreate the. fpwits, but alfo 
ting us to the knowledge of admirable things, — 
*s fhall in fome meafure be fhewen in this en- 
Ding progreffion. Inthe meane time to pro- 
Uce alwayes fome of them : fuppofe that a 
Man hold divers things in his hand , as Gold 
and Silver, and inone handhe held the Gold, 
nd in.the other hand he held the Silver : to 
wifubtilly , and’by way of divination , or 
attificially in which hand the Gold or Silver is; 
&ttribu.e to the Gold, or fuppofe it have a cer- 
_ Sine price, and fo likewfe attribute to the. Sil- 
Yer another price, conditionally that the one 
be Odd,and the other even : as for example, bid 
im that the Gold be valued at 4 Crownes , or 
Millings , and the Silverat 2 Crownes, or 3 
lings, or any other number, fo that one be 
7 = ¢; and the other even,as before ; then bid 
M triple that which is in the right hand, & 
Fouble that. which is in the left hand, and bid 
Madde thefe two products together , and 
the. him if it be even or odde ; if ithe even, 
Ga the Gold is in che right hand; if odde, the 
~SOldisinthelefthand = 8 


; ¢ Paros. 
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. Prosreme XXX. 


Two numbers being propofed unto two feverall pare 
ties ,totell which of thele nunsbers is taken 


erdnnet yt “by each of them. : 


A S for example: admic you had propofed 
““nitd ovo men whofe names Were Peter and 
John, tro numbers , or pieces ‘of money , the 
‘One even’, andthe other'odde; as'to.and 9 
and fér’the one of them take one Of the ‘num- 
bers, and the other partie take ‘the other num- 
ber , which they place privately to themfelves * 
how artificially , according to the congtuity, 
and excellency of numbers’, to findé which 
them did take ro. and which 9. withotic asking 
any quftion: and this feems moft fubtill; yer de- 
livered howfoever differing little from ' the: for- 
met , and isthus performed: Take privately t0 
vour felfeatfo two numbers, the oné even, an 
theother odde, as 4. and 3.then bid Perer chat 
he double the number which he took y and do 
you privately double‘alfo your greateft num- 
bee : chen bid 7ob# to triple the ‘number which 
he hath’; and dd you the like upon your laft 
number: adde your twoprodu@s together, & 
markif it beeven or odde’, then bid the tw? 
parties put their numbers together, and bi¢ 
themtake the halfe of it, whichif they cannot — 
do,then immediately tell Peter he rook 10, ane | 
Fokn 9. becaufe the aggregate ofthe double of 
4. and the triple of 3. makes odde and fuck 
> ease 4 would | 


. aa a ate 


7 


2 
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piled 


PR@ELE M. XXXI: 


How to de(cribe a Circle that foal touch 3: Points 
placed howfo or wer upon a plaine ,if they 
be not in aright line; 


L,E« the} three points be, 4.2..C. put one 


ey 


- © feotof the Compafle upon 4. and defcribe 
MM Arch of a. Circle: at. Me ataeee and placed 


a 
; 
J 


i 


ACB. croffe that Arch inthe two points E. and 


tut Placed in (2eroffe the Arch in G. and HF 
My Alaya ruler,upon-¢..H.and draw_a line,and 
9 Sig eeeeemons: 


t 


™ 


ee ena ee rae ew er ee ee | 4 
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placea Ruler upon E. 
and F. cut the orher. — 
lineinK,foK isthe” 
Centre of the Cire -ste-- , 
cumferencé of a Cire) NY 


cle, which will paffe xn ea a 
by the faid three aA fy} § 
points A. Bs C. oF i af 4. J c 
may be inverted, has 9 4 yh al 
ving a Circle drawne; °° iy 
ety 


to finde the Centre: 2 
ofthat Circle, make 2 Hiss 2 
3. points in the circumference, and then afe the 
me way + fo thal you have the Centre;a thing 
moft facill- to every practitioner in the- prin” 
ciples of Geomettie. © ° io: 


PROBLEM. XXXII. 


Hin to changea Circle inte @ 
s Sqaare forme? ‘ 


\kd a-Circle upon’ patt-board ‘or othe 
~... material! , as the Circle 4:C.Di es % 
which A. is che Centre; then cat it into'4:quat™ 
ters,and diff ofe them fo, that 4. at the cent 
ofthe Circle may alwayes be at the Angle 
the fquareyand fo the foure quarters vie 


TS greater then the 


«dee 


nthe middle, viz-AZ. 


Nother; for the higher the Centeris lifted up,the 
: : ae 
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Circle. being placed = 
0, it Will make a per- - 
c& {gnare , whofe 
fide 4: A.is equall to 
the Diameter B.D. 
Ow here is to be 
Noted that the fquare 


Circle by the vacuity... 


Progtem. XXXIII 
With ont ahd the Same comp 354 and at one and 
¢ fame extent, or opening, how to defcribe many 
Circles concentrical, that is, greater | 
or leffer one then another? 


T isnot without caufe that many admire how 
this Propofition is tobe refolved ; yea inthe 
gement of fomeic is thought impoflible 
ho confider hot che induftrie of an ingenious 
Ometriciaf, who makes it poflible, and that 


Mott facill , fundry wayes ; for in the firft place . 


ifyou make a Circle upon a fine plaine, and — | 


'Pon the Centreof that Circle , a {mall pegge 
fWood be placed , tobe raifed upand pug 
Cowne at pleafure by help of a finall hole made 

©Centre, thenwith the fame opening of 
_¢ Compaffes, you may defcribe Circles Con- 
Centricall, chat is , one greater or leffer than a- 


Jeffer 
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leffer the Circle will ios 
be. Secondly , the .-—. 
compafle being at 
‘that extent nponai \ 
Gibus body ,a Circle} * +) 
“may be defcribed, % 


: ; a \ +: > 
which will be leffe: eee, | 
thanthe former , up-, Be . 
ona plaine,andmore &S 


artificially upon a 
Globe’, or round) 
bowle: and this a- | 
gaineis moft obvious upona round Pyramide, — 
placing the Compaffes uponthe top ofit,which —- 
will be farre leffe than any of the former ; and ~ 
this is demonftrated by the 20.Prop. of the fir 
of Euclids , for the Diameter £ D.is lefle than | 
thetine A D. 4. E. taken together , and the © 
dines 2D-2-E.. being equall to the Diameter 
‘BC. becaufe of the fame diftance or extent of 
opening the compaffes , it followes-that the 
- Diameter E.D./nd all his: Circles ‘together is 
- -much leffe than the Diameter, and the Circle — 
‘BC. whichwastobe performed. 
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gn PrOstew XXXIV. 
Ayy numbers under 10. being thosght upon 3? 

finde what numbers they were: 


L_Etthe firft number be doubled, and unto it 
adde 5. and multiply that fumme by 5. 

and untoit adde 10. and untothis produ@add 
€next number thoughtupon ; multiply this 

“me againe by 10; and addeunto-it the next. 

~ Sumber , and fo proceed: now ifhe declare the 
aftfumme; marke ifhe thought but upon one 
Sure, forthen fubtract only 35. fromit, and 

€ firft figure in the place of tennes is the 
Number thought upon : if he thought upon 
two figures , then fubtract alfo-the faid 
35. from his lat famme, and the two | 

Sures which remaine are the number thought 

Reon? ifhe thought upohthree figures , then 

| Mbtra@: 390. and then the firft three figures 
“te the numbers thought upon, &c. fo if one 
“ought upon thefenumbers 5.7.9.6. double 
: © firft,makes 10. towhich adde 5. makes 15. 
bis multiplied by 5. makes 75. to which.adde 
ae, makes 85. to this adde the next. number , 

2 7.makes 92. this multiplied by 10. makes 
920: to which adde the next number , viz. 9. 
kes! 929. which-miultiplied byx0: ‘makes. 
% ase towhich adde.6. ' :makes.9296: from ~ 
a ty fabtra@ 500% refteth 5796.the foure 
a bersthought upon, Now becaufethetwo. 
oe figures are like the two numbers thought - 
ato EB 2. upon 
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upon: to concealethis,bid him take the halfe of 
it,or put firft 12.0r any othet number to ir, and 
then it will not be fo open. 


PROBLEM. XXXV. 
Of the Play with the Ring. 
A\ Mongft.a company of 9. or 10. perfons,one 
‘of them havinga Ring, or fuch like: t0 
finde out in which hand: upon which finger, & 
joynt itis; this will caufe great aftonifhment 
to ignorant fpirits , which will make them ber 
jeeve that he that doth it works by Magick , of 
Witchcraft: But in effed it is nothing elfe but 
a nimble a@ of Arithmetick , founded upof 
the precedent Probleme: for firft it is fuppofed 
that the perfons ftand or fic in order,that one 
firft, the next fecond, &c. likewife there mul 
be imagined that of thefe two hands the oné 
is firft,and the other fecond: andalfo of thé 
five fingers ,the oneis firft, the next is feconés 
and Jaftly-of the joynts , the one is as * 
the other is as 2. the other as 3 && 
from whence it appeares that in performis$ 
thisPlay there is nothing elfe to be done thab- 
tothink 4) numbers : for example,if the fou 
_ perfor had the Ringin his left hand, and upof 
the fifth finger, and third: joynt , and J would 
divine and-finde it out : thusI-would proce¢ 
as inthe 74. Problem: incaufing himto dol” 
ble the firft number + thatis,the number of be 


~~ = 
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fons, which was4 and it makes 8. to which add 
5-Makes 13. this multiplied by 5 .makes 65. put 
TO. to it,;makes 7<-unto this put 2.for the num- 

t belonging to the left hand, and foit makes 


| 77-which multiplied by 10. makes 770. to this 
Adde the number of the fingers upon which the 


Ring is, viz. 5. makes 775. this multiplied by 
Te. makes 7750. to which adde the number for — 
the joynt upon which the Ring is, viz. the third 
JOynt, makes'7 - 52. to which caufe him to‘adde 
14. orfome'other number’, to conceale: it the 
tter: and it makes 7767. which being de- 
Clared unto you,fubftra@ 3514. and there will 
Temaine 4-2, :-2. which figures in order declares 
the whol myftery of that which is to be known: 
4-fignifieth the fourth perfon, 2. the left hand, 
5. the fifth finger, and’ 3. the third joyntof that 
ger. 


'- Prozrem. XXXVI. 
The Play of 24-0r more Dice. 


"TRat which is faid of the two precedent 


Problemes may be applied to this of Dice 


Aand many other particular things ) to finde 


hat number appeareth upon each Dice being © 
fatt by fome one, for the points that are upon 
‘ny fide of a Dice are alwayes leffe than to.and 


Pe Points of each fide of a Dice may be taken 


ta number thought upon: therefore the Rule 
Will be as the former: As for example , one ha- - 
= eee | ving 
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ving thrown three Dice,and-you would declare 
the numbers of each one, or how much they, 
make-together, bid'him, double’ the points 0 
one of the Dice , to which bid him adde5,then 
roultiply that by s.and co it adde 10, and:to the 
fumme bid hint adde.ché number of thefecond 
Dice :and multiply that-by. 10: laftly , to. chis 
bid him,adde the number of the laft Dice , and 
~~ then let-him declare the whole number: then! 
-+ from it you fubtra& 350,there will.remaine ch¢’ 
number ofthe three.Dice throwne.;;,., 


ad) 


“PROBLEM XXXV ER 2 


Y 


hr)" 


: Hew to make waterista Glalfe feeme to , 
FiO mM boyle and{parkle 2 = 


J Ake a Glaffe neere full of water or othet 
" liquor ; and fetting one hand uponthe foot 
of it,co hold it faft: turne flightly one of the 
fingers of your other hand-upon'the brimmes 
or edge of the Glafle ; having before:privately 
wer your finger : and fo pafling foftly on wi 
your finger in preffing a little : for rhe? 
firft, the ‘Glafle will begin to makea noyle/ 
fecondly , the parts of the Glaffe will fet 
fibly ae tremble , with notable rarefa 
étion and condenfation : thirdly, the water wil 
fhake , feeme to boyle : fourthly, it will caft © 
fe Ife out of the Glaffe } and leap out by {ma 
drops , with great aftoni{hment to the ftandel?_ 
by ; they be ignorant of che'caufe ofit, is F 


. 
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is Onely in the Rarefaction of the parts of the 


laffe, occafioned by the motion and preflure 
Of the finger. sae 


Sidr do dodr dicot do dodo 
EXAMINATION. | ; 

He canfe of this , is not inthe Parefa- 
tion of the parts of the Glaffe, but it 


Ke rather in the quick locall motion of the fin- 
«er, for reafon fheweth us that by how much 


4 Body draweth nearer toa quality ,the lefe 
4 it fubject or. capable of another which 
Contrary unto it ? now conden{ation, and ra- 
refaétion are contrary qualities , and in this 
Probleme there arethree bodies confidered,the 
Glaffe , the Water and the Aire,now it i e- 
Vident that the Glaffe being the moff folid, 
4nd impenitrable Body , ts beffe [ubject, and 
Capable of rarefaction than the water , the 
Water is leffe [ubjech than the Aire , ana if 
there be any rarefaction ,1t 1% epee 
ide rablein the Airethen in the Water,which 
‘Stnferibed by the Glaffe , and above the Wa- 
Jer’, and rather in the Water thenin the 
Glaffe: the agitation, or the trembling of the 


& arts of the Glaffe to the fenfe appeares not: 


A tt ts a continued body, if in partwhy then 


: 


0b in the whole? and that the Water turnes 
‘the Glafe, this appeares wor , but only the 
a £4 upper 
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upper contiguous parts of the Water: that 
at the betiome being leffe [ubiect to this agi- 


tation , and it #& most certaine that by how 


much quicker the Circular motion of the fin- 


er upsathe edge of the Glaffe ts , by fo much — 
ihe ak fhall the Airebe agitated , and fo 


the water {hall receive forme apparant, affe- 


éion more or lelfe fromut , according tathat 


motion: as we [ee from the nick nelfe of 


winde upon the Sea, or calne thereof, that 


there is a greater or Isler agitationin tht 
water, and for further examination, we 


leave it ta the [earch of thofe. which are che 


Yi0H#S | 


PROBLEM. XXXVIII. 
Of a fine veffell which holds wine or water , bei 
Gaff inva it at a certajne height but being 
filled higher ,it will ranne out of its 
’ owne accord. 


Lfttterg be aveffell -f.B.C-D. inthe mid= 


“die of Which place a Pipe; whofeends both 


above at £, and below atthe botrom of the 


veffellas at F,are open; Jettheend &be fome- 
what lower than the brimme of the Glaffe : 4° 
bout this Pipe, place another Pipe as HH. Ly 
which mounts a little above E. and letit ant 


diligently be clofed at H, that no Aire enter i © 
_ thereby, and this Pipe at the bottome may havé 
a {mall-hole to give paffage unto. the ag 

* r ? . “ t ch ; 
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then poure in water or wine, and as long as it 
Mounts pot above E, it is fafe; but if you poure 
the water fo that. it, mount aboveit, fare- 
Well all: for it will not ceafe untill it be all gone 
Sut; che fame may be ner : 
done in difpofing any | : 
ftooked Pipe ina vela joe 
‘ll in the manner of a <a 
*aucet or funnel, as inf 
the figure H, for fill it, 
Under #7, at pleafure ,. 
and “all will go well; 
burifyoufill ituntoH. 
You wilh fee fine fport, 7K es 
for then. all. the veffell: uate 
‘Mill be empty incontinent , andthe fubtiltie of 
this will feeme more admirable, if you conceale 
the Pipe by a Bird, Serpent, or fuchlike, in the 
Middle of the Glaffe. Now the reafon of this 
'S nor difficult to thofe which know the nature 
°f'a Cock or Faticet!' for it is a bowed: Pipe, 
‘ne end of which is: put into the water or liquor, 


and fucking atthe other end untilithe Pipe be” 


Ul, then will itrun of it felfe , and. it isa fine 
pret in mature to fee, thatif theend of the 

'pe which is out ofthe water. , belower then 
-o Water, it will run ont without .ceafing : but 
‘fthe ‘month of the Pipe be. higher, then the 
ett or levell withit, it, will not.runne,al- 
‘i ough the Pipe which is without be.s yiy 
“ges bigger than that which isin the water: 
ey tis the property of water to keep alwayés 
PCy levell, © EXAM- 


iy 
at nna ncnioatonin SitDarepcrpanaabutadeticts 


eC Aes 
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WSofnbetateteeatatok bobbi eEatab SEE EE 
EXAMINA‘TION. ’ | 

H Ere is tobe noted, that if the face of tht 
Awater without bein one and the fam 
plaine , with that which s within’, though 
the outtermoft Pipe be tem'times ereater thal 
that which w-within® the water natural 
“\ will nop runne , but if the plaine. of the war 
* ter without be any part lower then that which 
‘#8 within, it will freely runne : and here may 

be noted further that if the month of the Pipt 
which. % full of water, doth but only touch 
the fuperfictes of the water within', although 
the other end of she:pipe without be much 
‘Lower than that within, the water it will nob 
rua at all: which contradicts. the fir 
“ground , hence we gather that the prejfute 
or ponderofity of the water within, is tht 
cane of running in SOMOT CPEB ooo 


are * Proar em..XXXIX, 5 ne 
(Of aGlalfe very pledfaines > & © 4 
‘GOmetimes there are Glaffes which'are made 
~~ ofa double fafhion, asif one Glaffe wet 
“within'another , fo that they feem but one, but 
there “is a little {pace between them. No’ 
poure Wine or other‘Jiquor between the be 
ee phate! 


- 
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edges by help of a. Tunnell , into.a little hole 
St to this end. , fo vvsll there appeare tvvo fine 
‘delofions or fallacies’; for though there be not 
“Adrop., of Wine. vyithin the hollovy of the 
— Gilaffe , it vvillfeem,ro thofe vvhich., behold ic 
Thatic isan ordinary Glaffe full. of Wane’, and 
that efpecially.to thofe: vvhich are fide-wvife of | 
{yang if any ene move.it,it vvill much confirme 
at, becanfe of the motion of the Wine ; but 
‘hat which vvill give mott delight, isthat, ifa- 
fy one fhall take the Glaffe , and putting it to 
chis mouth fhaji think.co drink rhe Wine, in- 
_ “ead of vvhich he fhall fup the Aire,/and fo 
Yvill.caufe laughter to thofe-that-Rand by ; who 
eing deceived, vvill hold the Glafsto the lighr, 
& thereby confidering thatthe raies or beames 
f thelight are not reflected to the eye, as they 
_ Would be if tliere vvere a liquid fubftance inthe - 
laffe, hence. they havean affured proofe to 
— “Oncinde 5 chat. the--hollovv of the Glaffe is 
 FOtally empty. vsicy ads 5 aya vcs 


ss 


ee PRO aa OP et 
~ Hfany one foould bold: in cachhand 25 many: 
| cpieces of money as: imthe cher , haw to 
at bod as find: bow muth there 2 > is 


Bidhim chat holds the money. that he pus 
SR OORt of one hand into the other vvhat num- 
, mer you think convenient ; (provided that it 
_ ‘8 be done,) this done,bid him that out of the 
an, that he put the other number into,that S 

| i _ take 


‘a 
ay 


(,o 
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take out of it asmany asremaine in the othet 
hand, and put it into that hand: forthen be a& 
- fured that inthe hand which was put the fir 
taking away : there will be found juft the dow- 
‘ble of che number taken away at the firft. Ex- 
ample, admit there were in each hand 12 Shik 
lings or ( ounters , and thac out of the right 
hand'you bid him take 7. and put it into ché 
eft ; and then put into the right hand from the 
left as many as doth remaine in the right,which 
iss. fo there will be inthe lefthand 14.which 
is the double of thenumber taken out of th¢ 
right hand ,towit 7. then by fome of the rules 
betore delivered , it is eafie to finde how much 
isin theright hand, viz. 10. | 


ae Bo Brem. XLI. 


Many Dice being caft, how artificially to difcowt? 
the number of the points that may 
Arifes 

G Vepofe any one had caft three Dice fecretlys 
bid him that he adde the points that wef¢ 
upmofttogether : then putting one of the Dict 
apart , unto the former fumme adde the point 
which are under the other two, then bid hi™ 
throw thefe two Dice, and mark how masy 
| pies a paire are upwards,which adde unto thé 
ormer fumme; then put one of thefe Dice 4 
Way not changing the fide, mark the poin? 
‘which are under the other Dice , and addeit | 


. 
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_ She former fumme: faftly, throw that one Dice, 

and whatfoever appeares upward adde it unto 

- he former fumme ; and let the Dice remaine 

thus : this done, comming tothe Table, note 

What points do appeare upward upon the | 
three Dice, which adde privataly together,and 
Unto itadde 21 or3 times 7: fothis Addition 
Sr fumme fhall be equall ro the fumme which 
the party privately made of ail the operations 
Which he formerly made. As if he fhould 

throw three Dice, and there fhould appeare | 
Upward 5,3,2. the fum of them is1o. and fet-’ 
ting one of them apart,(as 5.)unto 10,adde the 
Points which are under 3 and 2, which is 4 and 
5, and it makes 19. then cafting thefe two Dice 
| fuppofe there fhould appeare gand 1, this ad- 
“ed unto 19 makes 24. and fetting one of thefe 
_ {Wo Dice apart as the 4-untothe former 24, 
Tadde the number of points whichis under the 
“er Dice,viz. under 1, that is 6, which makes 
5° Laft of all I throw that one Dice, and fap-. 
fe there did appeare 2, which I addeto the 
donc 30, and itmakes 32, then leaving the 3 
) ye thus, the points which are upward will be 
Sh §,4,2 unto which adde fecretly 21, (a$ 
bes faid) fo have you 33,the fame num- 
Whi-h he had; and in the fame manner you 
4) pra@ife with 4,5,6, ormany Dice or o-' 
“tbodies, obferving only that you muft adde 
a Points oppofite of the Dice; for upon which’ 
heends the whole demonftration or fecret of 
* Play; for alwayes that which is above an 

~ under- 
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underneath makes 7. but if it make anothel 
number,then muft you adde as often that num” 
ber. - a 


= Prozrem. XLII. 


Two metrals, as Gold and Silver , or of other kino 
weighing alike , being vie lacedinto 
two like Boxes , to finde which of them 
the Geldor Silver ts in 
in is faid chat an Emperour was requefted by 
one of his fervants after he had long time re 
mained with him, to afligne him fome re’ 
- ward : to which after few dayes the Emperovt 
condefcended, and caufed him to come into h¥ 
Treafury., where he had prepared two Boxess 
one full of Gold , and the other fullof Leads 
both weighing , and of forme and magnitude 
alike: and bid him chufe which he would have’ 
Now. many think that in this Probleme one 
mutt be guided only by fortune in this choifes 
and it is that which moft makes a mah happy 
fuch a choife.: but. the want of knowledge cae 
feth them fo to judge which know not othe! 
wife. A Mathematician, accoufits it an cally 
- propofition, & will infallibly chufe the cheft 
. Gold, and leave the cheft of Lead tat 


ther breaking, or opening any of the chelts,an¢ 
not go by chance and fortune: for if he uy 


be permitted toweigh cthofechefts firttin 0) 
Aire , then in the water: itisa thing clear 
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the proportion of 668s 0°) 0 phere 
ettalls ,& accord- 
Ng to the princies2 
Ples of Archimedes, 

. that the Gold thal; += 

| Be lefleweighty byes. : 

Seighteenth part, *K- 
Xthe Lead by his: >) 
iti part, where- © 

- fore there may be» 

_ -Bathered in which! x 
‘'Sthe Gold; and ig’ | 

_ Which isthe Lead. = = 


Mi 


_, But’becaufe that this experiment in watet 
_ hath divers accidents , and therefore fubjeé to 
“caution ; andnamely, becaufe the matter of 
_ <tcheft, mettall or other things may hinder: © 
‘i chold here a more fubtill and certaine in- 
 Sntion to‘ finde and difcover it out without: 
2 tegeeine itin the water : Now experience and 
(On fheweth us that two like bodies or mag- 
y sae ofequall weight; and of divers metcalls, 
3g HOt of equal quantity: and feeing that Gold 
ert Cheavieft of all mettalls,it will occupie lefs 
\ these or place ; from which will follow that 
like Weight of Lead in the fame forme, will 
yan UPi¢ or take up more roome or places Now 
. cyte betherefore prefented two Globes or 
| onetts of wood or other matter alike’ ; & equall 
Bead to the other,in one of which in the middle 
~ xq,; Sanother Globeor body of lead weighing 


} 


baat as C,) andin the other a Globe or like 
°F Gold weighing 12 pound (as B.) Now 
it 


‘ 
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it is fuppofed that che woodén Globes or Chefts 
are of equall weight , forme, and magnitude > 
and to difcover in which the Gold or Leadis in, 
take a broad paire of Compatfles, and clip one 


ofthe Coffers or Globes fomewhat from che 


middle,as at D. then fix inthe Cheft or Globé 


a {mall piece of lrom=between the feet of the 


Compaffes ,as EK, atcheend of which hang 
a vveight G, fo that the other end may becoun- 


terpoyled, and beng te equilibrio: and dothe 


like to the other. Cheft or Globe: Novv if 
that the other Cheft or Globe being clipped: in 


like diftance from the end, and hangingat the — 


other end the fam: weightG. there be found 
no difference ; then clip chem nearer tovvards 


the middle ,chac fo the points of che Compaffe 


may be againtt fome of the mettall wvhich is 
inclofed ; or juft againft che extremitie of the 


Gold asin D, and fuppofe it hang thus in equi- 


dibrio; itis certainethat in che other Coffer is 


the Lead; for the points of the Compaflesbe- — 


ing advanced'as much as before, as at F,vvhich 
takes upa part of che Lead , (becaufe jt occu- 
pies a greater place than the Gold ) therefore 
that thall help the vveight G. co. vveigh, and f 

vvill not hang in <quilibrio, except G. be place¢ 
neare to F. hence vve may, conclude, thac cheré 
is the Lead ; and in the other Cheft or. Globes 


there is the Gold. 


cca 


a 


> © 


\ 


r ra ; 
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| F the two Boxes being of equall magnitude 
weighed in the aire i found tobe of equall 
| Meight , they {hall necel[arily take up like 
Place inthe water , and therefore weigh alfa 
Ne as much as another: hence theres no 
— Poltibilitieto finde the inequalitie of the met- 
alls which are inclofed in thefe Boxes inthe 
“ater : the intention of Archimedes was 
"0 upon contrary mestalls inclofed in equal 
Boxes but confifted of comparing mettalls, 
| Linple inthe water one with another : there- 
fore the inference ws falfeand abfurd. 


Prosrem. XLIIL. 
Te Ghobes of diverfe mettalls, (as one Gold,and the 
Sher Copper) yet of equall weight being put 
inte box,as BG ,to finde in which } 
ep end the Gold or Copper ws. 
THis is d 


: en lame counterpoyle H to be hung atthe o- 
x hand fler Globe, vvere before the neareft to che 
ms le D © having novv changed his place vvilf 
* fattheft from the handle D Z, as in K- 
* E 


_ A 


ifcovered by the changing of the 
Places of the rvvo Bovvles or Globes,having® . 


the pitas in WV. andif the Gold which is 


v 
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therefore the Cemre of gravity of the two. 
Globes taken together, fhall be farther feparate 


from the middle of the _ 
handle (under whicht =“ 
isthe Centre of gra-,  - + 
vity of the Box ) than: 
it was before, and fee-, 
ing that the handle is . 
alwayes inthe middle’ 
ofthe Box,the vveight 
N. muft be augment-_ 
ed, to keep itin egui-~ | 
librie : and by this way one may knovv , that if - 
at the fecond time, the counterpoife be too, 
light , it is a figne that the Gold is farcheft of 


the handle, as atthe firft triall it vvas neareft. 


PROBLEM. XLIIII. 


bowes here below? 


He Rainbovve isa thing admirablein the 

vvorld, vvhich ravifheth often the eyes an? 
{pirits of men inconfideration ofhis rich intet* 
mingled colours vvhich are feen under the. 
| clouds, feeming as the gliftering of the Starress _ 
| precious ftones', andornaments of the: mo” 
beautéous flowvers ¢ Some part of itas the re 
{plendént ftars ,oras'a Rofe, orburning Colt 
of fire. initone may fee Dyes of fundry a 


‘Hote toreprefent diverfeforts of Raiwme>~ : 


/ 


en 


the Violet,the Blew,the Otange,the Saphif, the 
Tacing,, and the Emerald colours, asa lively 
Plane placed in a green foile: and asa moft rich 
feafure of nature , it is a high work of the Sun 
Who cafteth his raies or beames asa curious 
“ainter drawes ftrokes with his -penfill , and 
Placeth his colours in an exquifite fituation ; 
% 8nd Solomon faith , Ecclef. 43. itis achiefe an 


Ptincipall work of God. Notwithftanding there — 


left co induftrie how to reprefent it from a- 
“Ove , here below, though. not in perfe@ion, 


9Uurs that is above. , 

Have you not feen how by Oares of a Boate 
t doth exceeding quickly glide upon the water 
With a pleafant grace ? Ariffotle fayes ; that te 
“oloureth the water,and makes a thoufand a- 
mes, upon which the beames of the Sunne re- 

Sing » make akinde of coloured Rainbowe: 

"may wenot fee inhoufes or Gardens of plea- 

“Ste artificiall fountaines, which poure forth 

“ir droppie ftreames of water, that being be- 
‘yada the Sunne and the fountaine , there wilf 

‘Prefented as a continua!ll Rainbowe? Bar 
NOt to go farther ,1 will fhew you how you may 
tine at your doore , by a fine and facill expe- 


— bagh e water in your mouth nd tune yout 
Kto'the Sunne , and your face agdinft fome 
Sigg 


wil 
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Sbfeure place j chen blow out the water which © 
yourniouth, thatit may be fprinkled in | 
dtops and vapours ‘ yor fall fee thofe 


od 
ao 


Yet in part, with the fame intermixture of co- ‘” 
“* 


s 
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atomes vapours in the beames of the Sunne [0 
turne into a faire Rainebowe, but ali the grie 
is,that itlafteth noc,but foone is vanifhed. 


But to have one more ftable and permanent 


in his colours: Take a Glaffe full of water, an 
expofeittothe Sunne, fo thatthe raies chat 


pafle through ftrike upon a fhadowed place» | 
you wili have pleafure to (ee the fine forme of 2 - 
Rainebowve by this reflection. Or take a Frigo- 


nall Glaffe or Cryftall Glaffe of diverfe An- 
gles, and look throughit, or let the beames 0 


the Sunne paffe through it; or vvith a candle let , 


the appearances be received upon afhadv- 
ed place: you wvill have the fame contentinent: 


Prosrem XLV. 


Hom that if all the Powder inthe world were in” 
clofed within a bowle of paper or glaffe, and 
being fired on all parts, it could not . 
break. that bowle? 


JF the bowle and the powder be uniforme if 
all his parts,then by chat means the powder 
wotld prefle and move equally on each fide, 


in Which there is no poffibilicy whereby it 
ought to begin by one fide more than another+ 


Now it is impoflible that the bowle fhould be — 
* broken in all his parts : for they are infinite. 
Of like finenefs or fubtiltie may it bethat4 
ie bowle of Iron falling from ahigh placeupon4 — 

‘ plaine pavement of thin Glaffe, it were cag 


t 
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_ fible any’ wife to break it; if the bowle were 
¥ perfectly round , andthe Glafle flat and uni- 

Orme in all his parts. for the bowle would 
- "ouch the Glaffe but inone point , which is in 
the middie of infinite parts which are aboutit: 
Neither is there any caufe why it ought more on 
_ One fide than on another , feeing that it may 

Not be done with all his fides together ; it may 
be concluded as {peaking naturally , that fucha 
— bowvle falling upon fuch a gla fle vvill not break 
it. But chis matter is meere Metaphyficall,and 
all the vvorkmen in the vvorld cannot ever 
With all their induftrie make a bovv!e perfecdt- 
y round, or a Glaffe uniforme. | 


a et me 
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To finde a number which being divided by 2, there 
will remaine 1, being dyvided by 2, there 
will remaine 1; and fo likewile being 
divided by 4,5, or 6, there Would 
frill remainet ; but being di- 
divided by 7, there will re- 


maine nothing. 


ee * 

JN many Authors of Arithmetick this Pro- 
_ bleme is thus propofed : A vvoman carrying 
Sges to Market in a basket , met an unruly fel- 

_ lovywho broke them ,who vvas by order made 
2% Pay for them: and fhe being demanded what 
Mmber fhe had, fhe could not tell : bur fhe re- 
F3 membred 


| 
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membred that counting them by 2 &2, there — 
remained x likewife by 2 and by gand 49 — 
by sands, by Gand6; there fill remained 1+ 
but when fhe counted them by 7and7, there — 
remained nothing : Now how may the number 
of Egges be difcovered ? het . 
Finde a number which may exa@ly be mea-_ 
fared by 7,Jand being meafured by 2,3,4,5, an 
6; there vvill ftillremaine a unite. multiply 
thefe numbers together, makes 720, to which | 
adde1;fohave youthe number , viz. 721. in 
jike manner 301 vvill be meafured by: 2,3,4,5, 
6; fo that 1 remaines ; but being meatuted by7, 
nothing vvill remaine ; to vvhich continually 
adde 230, and you have other numbers vyhich 
vvilldo the fame : hence itis doubrfull vvhat 
number fhe had, thereforenorto faile, it muft 
be knoyvn vvhether they did exceed 4c0, 800, 
&c. in vvhich it may be conjectured -that it 
could not exceed 4 or 5 hundred , feeinga man 
or vvoman could not carry 7 or38 hundre 
Egges , therefore the number vvas the formet 
30 1. vvhich fhe had in her Basket : vvhich be- — 
ing counted by 2 and 2, there vvill remaine 1, 
by 3 and 3, &c. but counted by 7and 7, ther? 
vvil! remagne mothing, 3 | 


: Fs ROB! i 
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PROBLE 1 XLVII, 


One had a certaine number of crownes, and count- 
Ing them by 2 and 2, there refted 1. counting thems 
by 3 and 3,there reffed 2. counting them by 4 and 
4s there refted 3. comating them by 5 ands, 
; there refted. 4. counting them by 6 & 6, 
, 

| 

| 


there refted 5. but counting them by 
7 ana 7, there remained nothing: 
how many crownes might 

he have? rex 

His Queftion hath fome affinitie to the pre- 

_ °™ cedent, and the refolution is almoftin the 
fame manner : for here there muftbe founda 
‘number , vvhich multiplied by 7, and then di- 
_ Vided by 2,3,4,5,6; there may alvvayes remaine 
4 nuuber leffe by 1 than the Divifor: Novvthe 

— firft number vvhich‘arrives in this nature is 119, 
Unto which if 420be added, makes 5 39,vvhich 
alfo vvill do the fame: and fo by adding 420, 
you may have other numbers to refolve this 

Propofition. 


PROBLEM. XLVIII. 


How many forts of weights in the leaft manner 
mujt there be towergh all forts of things — 
between 1 pound and 4© pound, and 
fo unto 121, G 364 pound. 
To vveigh things betvveen 1 and 4o, take 
___ Bumbers in triple proportion, fo that their 
a F4 fumme 
be 


~ 
a) 
- 
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fumme be equall,or fomewhat greater than 405 
as are the numbers 1. 3.9.27. 1 faythat with4 
~ fach weights , the firft being of 1 pound, che 


fecond being 3 pound, the third being 9 pounds 
and the fourth being 27: any weight between 
rand 4o pound may beweighed. Asadmit t 
_ ‘weigh 21 pound, put unto the thing that is t0 


be weighed the 9 pound weight , then in the o- 
ther ballance put 27 pound and 3 pound,which 
doth counterpoife 21 pound and 9 pound, an 

if 20 pound were to be weighed, put to it in the 


- ballance 9 and 1, and in the other balance put ’ 


27 and 3, and fo of others. 


Inthe fame manner take thofe 5 weights, 1, 


.3,9;27,81, youmay weigh with them between 


-y pound, and 121 pound: and taking thofeo 


weights,as 1,3,9,27,81,243, you may weigh 
even from1 pound unto 364 pound: this de- 


pends upon the property of continued propor- — 
tionals , the Jatter of which containing twice — 


all che former. en 


er 5 ; 


| PROBLEM. XLIX. 
Of a deceitful balance which being empty fiemts 
to be jut, becanfe it hangs in aquilibrio : net- 
nithfbanding putting 12 ponnd ia one 
- ballancesand 11 in the other, it 
will romaine in aquilibriv. 


Li Rifutle maketh mention of this ballance — 
~~ his mechanick Queftions, and faith, a i. 


q yy - \ Boren 
‘4 
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) the Merchants of purpofe in his time ufed 
them to deceive the world: the fubtiltie or 
 Staft of which is thus, that one arme of the 
allance is longer then another , by the fame 
_ Proportion , that one weight is heavier then an- 
Other : As if the beame were 23 inches long, 
4nd the handle placed fo that 1 2 inches fhould 
 onone fide of it, and 11 inches. on the o- 
het fide: condition- ° oe ee 
Beet chidt the (or tiara ae ote et 
_ & end fhould-be as: Be 
‘avy as the longer, 
“thing eafie to be * 
One: then after- / 
Wards put into the 
allance two unequal 
Weights in {uch pro- Gem 
Portion as the parts 
the beame have 
®ne unto another, which is 12’to 11, but fo that 
greater be placed in the ballance which 
th ge upon the fhorter part ofthe beame, and 
© leffer weight in the other ballance : itis 
Oft certaine that the ballances will hang ix 
“9uilibrio, which will feem moftfincere and 
Ut; though itbe moft deceitfull , abominable, 
Md falfe. | 


ay 2 o 


| rithe reafon of thisisdrawne from the expe- 
ee ents of e4rchimedes who fhewes that two 

the all weights will counterpoyfe one ano- 

he > When there is like proportion betweene 

_~* Parts of the beame (that the handle fepa- 

bite - rates) 
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_ ates)andthe vveiphts themfelves : for in one 
‘and the fame counterpoife, by hovy much it is 
farther from the Centre of the handle , by fo 
-rouch it feems heavier , therefore if there be 2 
“diverfitie of diftance that the ballances hang 
from the handle, there muft neceflarily be an 
ineqality of weight in thefe ballances to make 
“them hangin ¢quihorso, and to difcover if there 
be deceit , change the weight into the other 

_ ballance, for as foone as the greater vveight is 

"placed in the ballance that hangs on the longer 
parts ofthe beame : it vvill vveigh dovvne the 
other inftantly. : 


Propirem. L. ; 
To heave or lift up abottle with a firaw: a 


TAke a ftravv that is not bruifed, bovy.it thag 
it make an Angle ,and put it into the bottle 
’ fo that the greateft end be in the neck, thenthe 
Jf) 20 >eing put in * 
the bovved part, a. 
vvil caft fide-vvife, . 
and makean Angle 
as in the figure 
may be feen: then. 
may you take the 
end vvhich is out 
- Of the bottle in 
your hand, andi sw 
_heaveuptheborle, — : 
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- 2ad it is fo much furer, by how much the Angle 
— ‘Sacuter or fharper ; and the end which is bow- 
&d approacheth to the other: perpendicular 
| Parts which come out of the botthes (200 > 
3 : ‘ i ee a eter’ : a 
ae Prozsreme LI, “ie 
Flow in the middle of awood or defert’, without rh? 
fight of the Sunne , Starres, Shadow or Com- 
palfe » to finde cut tke North er South, 


or the foure Cardinal) points 
of the world,Eaft Wejt,@c? 


[Tis the opinion of fome ,that the windes are 
_ “ta be obferved in this. if it be hot, the South 
_ Sfound by the windes that blow that way, but 
this obfervation is uncertaine and fubje& to 
— ™uch error : nature will help you in fome mea- 
4Ureto make it more manifeft than any of the 
- *0rmer,from atree thus: Cut a {mall tree off, 
~ Sven to the ground, and mark the many circles 
it are ebout the fap or pith of the tree, which 
“fem nearer together in fome part chan HrO- ~ 
€r,which is by reafon of the Suns motion a- 
utthe tree: forthat the humiditie of the 
4 ee of the tree towards the South bythe heat. 
 *Fthe Sun is rarified, and caufed to extend: 
nd the Sen not givingfuch heat towards the 
.orth-part of the tree, the fap is leffer rarefied, 
; bit condented ; by which the circles are nearer 
_ S8ether on the North-part,than on the South- 
—S8tt; therefore ifa line be drawne from the 
eae eee enidele 
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wideft to the narroweft 
part of the circles; i¢ =, 2s tains es 
fhall fhew the North © 8° 2777" 55. 
& South of the world. ©. /// ‘ 
Another Experiment © $i 4\ 
may be thus: Take 2 care ine, ie 
fmail needle, fuch as. Renta: BAe 
women work with:,., i 
place it gently downe -- B 
flatwife upon ftill wa- 
ter,and ir will not fink, ee Pie 
(whichis againft the generall tenet that Iron 
will not fwimme ) which needle will by litcle 
and little turne tothe North and South-points. 
But if the needle be great and wiil not {wim, 
thruft it through a {mall piece of Cork,or fome 
fuch like thing, and then it willdothe fame: for 
fuch is the property of lron when it is placed 
in aquilibrio, it {trives to finde out the Poles of 
the world or points of North and South in‘ a 
manner as the magnes doth. <i 
Sebntatots Sob seks ab Fob ob Eatet Sok E Sola Fak Sobob 
EXAMINA TION. 


Ere is obfervable,that the moifture which 

aideth tothe growth of the tree , 1 dila- 
ted and rareficd by the Meridtonall heat,and 
contracted by the Septentrionall cold : tht 

rarefaction works upon the part of the ba- 
mour or moifture that 1 more thinne,whic? — 
doth eafily diffipate and evaporate : which 
| evapee 


—— 
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vapor ation carries apart of the alt with it; 
and becan{e that felidation or condenf ation, 
Lothat there is left but apart of the nourifh- 
Ment which the heat bakes up and sigerees: 
Secontrarily onthe other fidethe conden{ati- 
—% and reftrictive quality of the moifture 
Caufeth leffe evaporation and perdition : and — 
£0 confequently there remaines more nourifh- 
"ent, which makes a greater increafe on that 
fide than on the ether fide : for as trees have 
their growth in winter ,becaufeof their pores 
and thefe of the earth arc fhut up: fo inthe 
Spring when their pores are open ,and when 
Ne ‘fappe and saihune  drawne by it, there 
“not (uch cold om the North-fide that it 
"ay be condenfed at once: But contrarily 
10 the fide which i South , the heat may be 
"ch that in little time by continuance, this 
ifkure is diffipated greatly: and cold is 
“thing but that which hardneth and con- 


| vaiteth the moifture of thetree , and fo con- 


ae + Progen. LII. 

| Three perfons having taken (onnters , Cards, 

or other things , to finde how much 
each one hath taken. . oof 


Cane the third : 
party to take a number 
he which may be divided by 4, and as often. as. 
rakes 4,let the fecond party take7, and the 
% firft 
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firlt take 13, then caufe them to put them all 
~ together, and declare the fumme of it; which 
fecretly divide by 3, and the Quotient is the 
double of the number which the third perfon 


did take. Or caufe the third to give unto the © 


fecond and firft ,as many as each of them hath; 
then let the fecond give unto the firft and third, 
as many as each of chem hath ; laftly,letthe 
third give unto che fecond and firft , as many as 
eachofthem hath; andthem aske how much 
one of them hath : (for they will have then all 
alike,) fo halfe ofthat number is the number 


that the chird perfon had atthe firft: which 


knowne all is knowne. 


Proszire Mi LIL. 


Howto make a confort of wsufick of many parts 
withone voyce, or one inftrament only? 
His Probleme is refolved, fo that a finger of. 
_™. player upon an inftcument,be nearean Eeho, 
which anfwereth his voice or inftrument;and if, 
the Echo an{wereth but once at a time, he may. 


make a double ; iftwice , thena triple, if three _ 


times, then an harmonie of foure parts , forit 


mutt be fuch a one that is able to exercife both 
une and note as oceafion requires. As when he 

Com ut ,before the,Echo anfwer , he may be- 
tinfol ,and pronounce itin the fame tune that. 


che Echo anfwereth , by which meanes you 


havea fitth, agreeable confort of mufick : thes ; 
tg 4 


——— ~ 
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Inthe fame time that the Echo followeth, to 
found the fecond note fol, he may found forth 
_ nother /o/higher or lower to make an eight, 
the moft perfe& confort of mufick, and fo of - 
Others, ifhewill continue his voice with the 
Echo, and fing alone with two parts.. Now 
_ Xperience fheweth this to be true , which often 
_ Comes to paffe in many Churches , making one 
_ fobeleeve chat there are many more Parts in the 
— ufick of.a Quire,then in effec truly there are 
- Yecanfe of the refounding and multiplying of 

Thevoic ,and redoubling of the Quire. | 


) PROBLEM: LIIII. 


: { 
Tom ake or de[cribe an Oval forme , or that which. 
— neare refembles unto it, atone turning 

with a paire of commen Compaffes. 
Here:are many fine wayesin Geometrical], 
_ _. practices , to make an Ovall figure or one 
Rare unto it, by feverall centres : any of which.» 
‘Will not touch upon , but fhew how it may be 
_ One promptly upon one centre only: “In which 
Will fay nothing of the Ovall forme, which 
“PPeares, when one defcribeth circles with the 


i) 
¢ 
t 


| Points of a common Compafles,fomewhat deep 

"Pon askinne ftretched forth hard : which con- 

. pacting it felfe in fome parts of the skinne ma-} 

than Ovall forme. But it will more evident-* 
Y appeare upon a Columne or Cylinder :if pa- 

ies pega sae a . per 
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per be placed uponic, then with a paire of 
Compafles defcribe asic were a circle uponit, | 
which paper afterwards being extended , will 
_ mot becircular but ovalt-wife: anda paire o 
Compafles may he fo accommodated, chat it 
may be done alfoupona plaine thus. As Jet the 
length of the Ovall’be A. K, fatten 2 pinnes 
or nailes neare the end of that lineas F.G, and 
- takea threed which is double to the length of 
: | » G.H, or F.K, then tf 
you take a Compaffe 
: Which may have one 
foot lower than ano- | 
ther , with a fpring be- - 
+ tween his legges: and 
Ye) | placing one foot of this 
ans 7 | Compaffe inthe Cen- | 
treofthe Ovall , and guiding the threed by 
the other foot of the Compaffes, and fo carry- 
ing it about: the {pring will help to defcribe and | 
draw the Ovall forms. Bur in ftead of the } 
‘Compa ffesit may be done with ones hand only 
as in the figure may appeare. , 


ae 


PROBLEM. LY, 
Of 4 pu fe difficult tobe opened. 


I Tis made to fhut and open with Rings: firft 
at each fide there isa {trap or ftring,as A a 
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4nd CD , at the end of which are 2 rings,B & 
D,and the ftring C D paffeth through the 
ting B, fo that it may not come out againe; or 

€ parted one from another : and fo that thé 
ting B,may flide tp and downe upon the ftring 
C D, then over the purfe, thereis a piece of 
Leather E FG H, which covers the opening of 
the purfe, and there is another piece of Leathtr 


© E; which pafleth omg ayn 


through many rings: 
“Which hath ¢flitto-| 
_ Wards the end J, fo 
Steatthat the ftring| Yeap 
_ BC may fide into [pee 


it: Nowallthecun-'* = fy 
‘Ring or craft is how” - , 
to make faft or to 0- tna. 


Pen the purfe , which 


Confifts im making the firing B C flidethtough 


~ the fide at /,therefore bring down B to J, then: 
_ Make the end Jpaffe through the ring B, and 
alfo D witht his ftring to pafiethrough the flic 
7, {0 fhall the purfe be faft , and then may,the 
rings be putas before, and it will feem diffi- 


me BEI ah we -* 


fult co difcover how it was done. Now to open 


the purfe, put through the end Z through the 
‘ing B, and then deca the flic 7, by which 


tg put through the ftring D ¢,by this way 


“Te purfe will be opened. 


ePaper eh oe Ma ae et I Ie eI Fe : | 
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Pron ptem. LVI. | 
“phe her it cs more hard and aamirable withoat 


Compa]cs to make a perfect circle , or being 
| mide to finde out the entre of it? 


BS iso faid that upon atime paft , two Mathe- 
maticians met , and they would make. tryall 
(Of ther induftry: the one made inftantly 4 
Perfect circle without Compaffes,and the othet 
immediatcly pointed out the Centre thereot 
with the point ofa needle; now whichis the © 
chiefeft action 2 it feems the firft ; for to draw 
themoit nobleft figure upon a plaine Table | 
without other help than the hand, and the 
‘minde, is full cf admiration ; to finde the Cen- 
tre is but to finde cut only one point , but to ; 
draw a round, there muft be almoft infinite 
points, equidiftanc from the Centre or middle; 
that in conclufion it is both the Circle’and the 
Centretogether. But contrarily it may feem that 
to finde the Centre is more difficule , for what 
attention , Vivacitie, and fubtilcie muft there be 
~ incthefpiric, inthe eye,in the hand, which will © 
chufe the true point amongft a thoufand: othef 
points ? Hechat makesa circle keeps alwayes 
the famedittance, and is guided by ahalfe di- 
ftance to finith the reft ; but he chat muft finde 
the Centre , muftin the fame time take heed t? © 
the parcs about it,and choofe one only point 
which is equall diftant from an infinite of othet 
gox' ~ points 


nN ee ee oe te 
" 4 


i Y 


Loy Se eT me er fete 
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7 


a i I ee 
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Points which are in the circumference ; which is 
‘Very difficult. Arifforleconfirmes this amongft 
his morals, and {emis to explaine the difficultie 
Whichristo be found inthe middle of vertue ; 
for ic may want a thoufand wayes, and be farre 
feparate from the'true Centre of the end of a 
Tightmediocritie ofa vérthous action ; for to 
‘do well it muft touch the middle pointe. which 
1s but one, and there muft be a true poiar which 
Tefpects the end, and that’s but oneonly. Now « 
to judge which is the moft difficult, ‘as before 
AS faid, either to drawche round orto finde the 
Centre , the round feems to be harder than to es 
finde the Centre, becatife thatin finding ofit,  - 
Itis done at once, and hath an equall diftante 
from the whole; But,as-before,co draw'a round 
there is a'vifible point imagined’ about-which 
the circle is to bediawne. I efteemie thatit is'as 
difficult therefore ,ifnot more, to make the cir- 
_ Cle without a Centfe,asto finde the middle or 

Centre ofthat circle. © 3 2 


\ 


ro 


- Prosrem. LVII. ux 
Any one having taken 3 (ards , to faye bow % 
0. 5, many points they containe™ | 
THis is to be exercifed upon a full Pack of 
~~ Cards of 52jrhen lecone choofé any three 
at pleafure fecretly from your fight, and bid 
“Sim fecretly account the pointsin each Card, 
4nd will-him to take.as many Cards aswilt’ == 
ake up r5 to each of the points of his Cards, - ° 
' (2 ee thea 


\ 
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then will him to give you the reft of the Cards, 
for 4 of them being rejected , thereft fhew the — 
number of points that his three Cards which he — 
tookat the firft did conteine. As ifthe 3 Cards 
were 7,10,and 4;now 7 wants of 15,8. take 8 
Cards therefore for your firft Card; the 19 
wants of 15+5,take 5 cards for your fecond card: 
Jaftly 4 wants of 15,11, take 11 Cards for your 

« third Card, & giving him thereft of the Cards, _ 
there will be 25; from which take 4, there re-5- 
-maines a1, the number ofthe three Cards ta- 
ken, viz.7, 10, and 4. 

Whofoever would practife this play with 4, 
5,6,0rmore Cards , and thatthe whole num- 
ber of Cards be more or leffethan 52; and that 
the terme be 15,14,12, &c, this generall rule 
enfuing may ferve: multiply the terme by the 
number of Cards taken at firft: to the pro- 

dud& adde the number of Cards taken, then fub- 
trad this fumme from the wholenumber of 
Cards; the remainder is the number which 
mutt be fubtracted from the Cards , which re- 
maines to make up the game: if there remaine 
nothing after the SubtraGion, thenthe num- 
ber of Gerds remaining doth juftly fhew the 
number of points which were in the Cards cho- 
fen. Ifthe Subtraction cannot be made , then 
fubtrad the number of Cards from that num- 
ber , and the remainder added unto the Cards 
_ that did remaine, the fumme will be the num- 
_* ber of points in the Cards taken, asifthe Cards 
Ree 7, 1 Fae che me Pines Were Tae 
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. fo the firft wants 5, the fecond wants 2, the 
third wants 7, and the fourth. wants 4 Cards, 
. Which taken,the party gives you the reft of the 
Cards: then fecretly multiply 12 by 4, makes 
48; to which adde 4,the — of Cards taken | 
Makes 52, from which 52 fhould be taken, reft 
Nothing: thereforeaccording to the direction: 
Of the remainder of the Cards which are 30, is 
€quall tothe points of the foure Cards taken, 
Viz. 7,10,5,8- Againe, let thefe five Cards be. 
fuppofed to be taken ,8,6,10,3,7 ; their diffe- 
tences to 15,the termes are 7,9,5,12,8, which 
' Qumber of Cards taken, there will remaine but 
6 Cards: then privately multiply 15 by 5,makes 
75, to which adde 5 makes 80 , from this take 
52 thenumber of Cards, reft 28, to vvhich add 
the remainder of Cards, make 34..the fumme 
With 8, 640,357: | 


PROsitem. LVI I. 


Many Cards placed in diver[e ranks , to finde which 
of thefe Cards any one hath thought. : 
TAke 15 Cards, and place themin 3 heaps in’ 
rank-wife ,5ina heap: now fuppofe any 
Sne had thought one of thefe Cardsin any one _ 

Ofthe heaps, itis eafie to finde vvhich of the 

“atds it is, and it is done thus;ask him in which 
the heaps it is, vvhich placein the middle of 

b € other tvvo ; then throvv dovvnethe Cards 

| my and 1 into three feveraltheaps.in rank- 
Wife, untill all be caft dovvne, then aske him 

Be aS in 


“oS 
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in which of the rankes his Card is, which heap 
placein the middle ofthe other two heaps al- “ 
-wayes,and this do foure times at leaft, foin put- 
ting the Cards altogether,look upon the Cards, 
ot let their back be towards you , and chrow: 
out the eight Card, for that was the Card 
thought upon without faile. Sttit 


PROBLE M.. LVIII. 


Many Cards being offered to (undry perfons, 
to finde which of thefe Cards ango 
| one thinketh wpon. 
AL Dmit there were 4 perfons, thentake 4 
_ “ Cards,and fhew them co the firft, bid him 
: think one of them, and put thefe 4 away , then 
s take 4 other Cards, and fhew them inlike — 
% manner to the fecond perfon, and bid him think 
any one of thefe Cards , and fodo tothe third 
perfon, and ‘fo the fourth, &c. Then take the 
4 Cards of the firft perfon , and difpofe them it . 
f 4 rankes,and upon them the4 Cards. of the 
fecond perfon.upon them alfo thefe of the third 


% ; perfon,and laftly upon them thefe of the fourth 
a perfon , then fhew unto eaeh of thefe parties 
S ~ each of thefe ranks, and aske him if his Card — 


be init which: he thought , for infallibly chaé 
’ which the firft partie thought upon vwvill be if 
E. | the firft rank , and at the botcome, the Card of 
; the fecond perfon vvillbe inthe fecond re 


aif 
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| the Card of the third thought upon will be in 
. the third rank ,and the fourth maas Card will 
¢in the fourth rank, and fo of others, if chere 
€more perfons ufe the fame method. This — / 
May be practifed by other things, ranking them os 
by certaine numbers : allocted to pieces of mo 
\ Rey, or fuch like things. | 


Prozrem. LIX. 


How to make an inftrument to help hearing, 
as Galileus made to help the fight? 


, Tink not that the Mathematickes. ( which 
hath furnifhed us with fuch admirable helps 
for-feeing ) is wanting for that. of hearing , 
Its well knowne that Jong trunks or pipes. make 
One heare well farre off , and experience 
ewesus that in certaine places of the Or- | 
 Cades ina hollow vault, thaca man {peaking 2 
ut foftly at one corner thereof, may be: audi- i 
bly underftood at the other end: notwithftand- 
ing thofe which are between the parties can- 
, Rot heare him {peak at all: And icisa generall 
Principle, that pipes do greatly help to 
tengthen the activitie of natural] caufes: we © 
£e that fire contracted ina pipe, burnes 4 or 5 
Sot high,which would fcarce heat,being in rie. 
Pen aire: the rupture or violence of water tfu- 
IN8 ourof a fountaine, fhewes us that vvat-t be- 
we contracted into a pipe, caufeth a violmce in 
Paflage. The Glaffles of Galeilens mikcs us 
’ Ga So fee! 


‘ 
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fee how ufefull pipesor trunkes are tomaké - 
. the i and fpecies more vifible, and propor- 
fetoour eye. It isfaid that a Prince of - 


tiona 
Jealy hath a faire hall, in which he can with fa- 


cility:heare diftinétly the difcourfes of thofe 
whith walk in the adjacent.Gardens , which is. 


by certaine veffels and pipes that anfwer from 
the GardentotheHall. Vitruvius makes men- 


tion alfo of fuch veffels and pipes,to ftrengthen 
the voice and adtion of Comedians: and in 


thefe times amongft many noble perfonages, 
the newkinde of trunkes areufed to help the 
hearing,being made of filver,copper , or other 


refounding material ; in funnell-wife putting — 


the wideft end to him which fpeaketh, to the 


end to contrac the voice , that fo by the pipe 
applied to the eare it may be more uniform and 


leffe in danger to diffipate the voice, and fo — 


confequently more fortified. 


Prosrem. LX. 


Of a fine lamp which goes not out , though 
one carry it in ones pocket : or being 
rolled upon theground will 
fil barnes 


[mutt be obferved that the velfell in which 
 throile is putinto ,have two pinnes on the 
fides ic one againft another, being inclu- 


ded wihin a circle: this circle ought to have 


two otler pinnes, to enter into another circle oF 


brafie, — 


i 


- though if youendea- 


to behold to thofe 


t a 
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_braffe, or other folid matter : laftly,this cond 


Circle hath two pinnes,which may hang within 
fome box to containe the whole lamp, in fuch 


_ Manner, thatthere be 6 pinnes in different po- 


fition : Now by the aid of thefe . Pegges or 


_ Pinnes,, the lamp that is in the middle will be 
_. alwayes well firuated according to his Centre 
«Of gravity, though it | | 


turned any way; 


Vour to turne it up- 


; fidedowne,itwilllie =/ Ye 
- levell: which is plea- { / , 


fant and admirable Pa . 


Which |know not the | 
Caufe : And it is fa~ “2: 
cil from his to make 


place to reft quiet in,though there be great g- 


Sitation in the outwvard parts, 


3. 


Prosrem. LX 


Any one having thought a Cardamongp | 
many Cards , how artificially to 
difcover it out? 


TAke any number of Cards as 10, 2 2,&c.and 
4, Open fome 4 or 5 tothe parties sight , and 


bid him think one of them, but let him note 

Whether it be the firft, fecond, third, &c. then 

With promptnefs learn what number-of Cards 
Sera you 


= 
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you had in your hands, and take the other part 
ofthe Cards, and place them on the top: 
thefe you hold in your hand; and having done _ 
fo, aske him whether his Card were the _firft, 
fecond, &c. then before knowing the number of — 
Cards that were at the bottome, account: back- ' 
wards untill you come to it: fo fhall you eafily 
take out the card thathe thought upon. © 


~~ 


ProsBLewm. LXII. 


ThreeWomen e.B.C. carried apples toa marke 
to fell , A had 20, B 30, and C 40, they fold 
> as many for a penny; the one as the other: 
and brought home ene as much mo- 
ney as anether bow could this be? 
THe an(wer to the Problemeis eafie , as fup- 
; pofe atthe beginning of the Market: 4, fold 
Ba “ her apples ata eee 
eo ss an apple: and. fol 
oT se (but 2. which was 2 
aH wand 54 ts. 96. pence,and fo fhe had 
a ——3-+— 18 left: but B. fold 
j By and -33 ts. 86. 17. which was 17 
Rae pence, and fo had 13 
wae eand.- a 
Bits eee g : 


bey 
. «., left: C.fold za.miied 
7 “was 32 pence, and {0 — 
: had S apples left:theo 
LS A faid fhe would not a 
3 Gell -her” apples 10 


cheap: 


Se 
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cheap , but would fell them for 3 pence the 
Reece, which fhe did: and fo her apples came 
— €0 54 pence, and B having left but 13 apples 
Old them atthe fame rate, which came to 39 
Pence: and laftly,/. had but 8 apples, which at 
the fame rate came to 24 pence: thefe fummes 
Ofmoney which each others before received 
Come to 56 pence, and fo much each one recei- 
Ved; and fo confequently brought home one as 
tuch as anorher. | 
Prose m. LXIIl, ea 
Of the properties of fome nambers. 


Irft , any two numbers is juft che fumme of — 
| a number, that have equall diftance from 


the halfe of that number : rhe one augmenting, 
~ 4nd the other diminifhing ,as 7 and 7,of 8 and _ 
 S,0f9and 5, of reand 4, 0fi1and 3, of 12 
and 2 of 12 and 1. asthe oneismore thanthe 
halfe,the other is leffe. 3 
_ © Secondly, it is difficult to finde two numbers 
Whofe fumme and produét is alike, (that is ) if 
the numbers be multiplied one by another, and 
added together , will be equall , which two 
Numbers are 2 and 2, for to multiply 2 by 2° 
“Makes 4, and.adding 2 unto 2 makes the fame: 
this property is in no othertwo whole numbers, 4 
Ut in broken numbers there are infinite, whofe 4 
imme and produ willbe equall one to ano-. : 
ther. As Clavius fhewesupon the 36 Pro. of d 


Wa he? 4 ak) | ad 


the 9k book of Euclide. 


\ 
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Thirdly, the numbers 5 and 6 are called cir- 
éular numbers , becaufe the circle curnes'to the 
_ point from whence it begins: fo thefe numbers 
multiplied bythemfelves , do end alwayes in 
sand 6, as 5 times 5 makes 25, that againe by 
 5makes 125, fo6 times 6 makes 36, and that 
by 6 makes 216, &c, 

Fourthly, the number 6, is the firft which 
Arithmeticianscalla perfe& number , thatis 
« whofe parts are equall unto it, fo the 6 part of 

it is t, the third part is 2, the halfe is 3, which 
are allhis parts: now 1,.2, and 3, is equall to 
‘6. \tis wonderfull to conceive that there is {0 
few of them,and how rare thefe numbers ares — 
fo of perfect men:for betwixt 1 & 1000000008 
oco numbers there is but ten, that is;6,28,486- 
8128. 120816, 2096128. 33550336» 
§ 36854528. 8589869056, 8 137438691328: 
with this admirable property, that alternately . 
_ they end allin 6 and 8, & the twentieth perfedt 
number is 15111572745 155375893 1328. 
Fiftly, the number 9 amongft other priviled- 
ges-carties with it an excellent property : for 
take what number you will, either in groffe or. 
inpart, the ninesof the whole or in its parts 
» rejected , and taken fimply will be the fame , ag 
27 it makes 3 times 9, fo vvhether the nines be’ 
_ rejected of 27, or of the fumme-of 2 and7, it 
is all one, foifthe nines vvere taken avvay 
. 240.it is all one, if che nines vvere taken avvay 
Of 2, 4,and 0; for there vvould remaine 6 i 
either ; and fo of others. big OF 
ete | Sixtly ; 


¥ 
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Sixtly, 11 being multiplied by 2,455,6,7, — 
8,0r ocual end pa begin ie numbers; — 

fo rx multiplied by 5\makes 55, if multiplied 
by S,icmakes88, Gee. 

Seventhly, the numbers 220 and 284 being 
Unequall, notwithftanding the partsofthe one 
number do alwayes equalize the other num-_ 

r: fothe aliquot partsof 220 are 110, 54, "| 
44,22,20,11,10, 554,2,1, Which together makes _/ 
284. the aliquot parts of 284,are 142,71,4,2,1, 
Which together makes 220, a thing rare and 

admirable , and difficult to finde in. other num- 
ers. : : : ‘ ‘a 
Eightly, the numbers 3,4,5, ( found out by 
Pythagoras) havean excellent property in ma- © 
King of Rectangle Triangles : upon which the 
47 Pro:of the firlt book of Enciide,was ground- ~ 
€d, chat the {quare ofthe Hypethenufalinany ~~ 
ch er te is equal to the {quare of the 
other two fides: that 7 = 
85, the Hypothenufal | 2h. 5 eee 
Multiplied ins makes) 7 © ee 
25, and 4 multiplied | 
‘Ng makes 16,and 3 |} — 
| Multiplied in 3,makes | 
but and 16 is e-| 
Wallto 25.orifthefe} , 
qets 2 4, 5, be 
Woubled, viz. 6, 8, Sees 
‘0: the fquare of ro is equalf tothe quare of 
Sand 6, ez. 10 times: 10 makes 100 , and $ 
Aes B makes 64, and 6 cimes Gis 365 which 


a eas = 
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36 and 64, put togethermakes 100, as before: 

and fo may they be Trigled, Qa sdrupled,ehc. - 

The ufe of thefenumbers 3,4,5, are mani 

fold, but it may be applied thus, for the help of 

fuch which plot our Gardens, Houfes, encamPp 

Horfe or Foot , &c. Example , take 3 cords: 

“one of 5 yards, another of 4 yards,and anothet 

, of 3 yards | or the 

double , triple, de- 

Ze :  _ guple ,&c. or all is 
ee 1 ge ag os § ret one line, and make 
ae ag knots at the tearmeés 
' of thefe.meafures, f0 
~ thefe three parts wil 
make a right angle 
“ miles \ Telaneiec e 
: "neti, | and it is, cafie wit 
eater m=" this Triangular cord 
to plot out a Garden plat , a fquare building 
plat, or other long fquare. As fuppofe rheré 

is a figure E DG F. tobe plotted, ED) of 6° 
yards broad , and DG 100 yards long. Firlt 
meafure out E D 6oyards, and at E and D 

___ place two pinnes or pegges ; then at E place th¢ 
_ Angle of your Triangular cord B, and lec thé 
line of the Triangle 4 B bein the line ED» 
which fuppofe at 4 make the cord A B. faft 19 

E and A, then put the other two cords of the 
Triangle untill they meet, which will bein Cs 
and place a pegge at C,take afterwardsa long 

cord, and by the points Zand ¢, augment!® 
unto F100 yards from £, and at F, ee 
Pefo 


Regge; thenat F, apply your Triangular cord, | 
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asyou didat £, and fomay you draw the line 


FG aslong as E D, viz. 60 yards. Laftly, it is 


Cafie to draw the line G D,and fo the re@angu- 


led figure or long fquare thall be plotted, whofe 


breadth is 60 yards, & Jength 100 yards,as was 


_ tequired : ‘and to examine this, meafure EG, 


thenif F D be as long,the figure is true : other- 
Wife it is defective,and may eafily be amended. 

If one be taken from any fquare number 
Which is odde, the fquare of halfe of it being 
Added to the firft {quare ,' will makea {quare 


b Number. 


The fquare of halfe any even number ++. 1 
being added to that even number makes a 
fquare number, and the even number taken 
from it leaves a {quare number. 

If odde numbers be continually added from 
the unitie fucceffively, there will be made ail 
quare numbers, and ifcubick numbers be ad= 
ded fucceflively from the unitie , there will be 
tkewife made {quare numbers. | 


PROBLEM. LXIV. 


Of an excellent lamp, which ferves or furnifheth it 
P 
_» Selfe with oile , and burnes a long time. 


Speak not liere of a common lamp which 


| Gardanus writes uponin his book de {ubrilita- 


» forthat’s alittle vellell in columne-wife, 
pe? which 


Pe ae Wao 


iae. tae 


here deliver , is more: ‘: 


through, the middle Tere 
"of the veffell, having an. opening at D.neare the 


- into the veffell underneath , untill E be ftop- 


-the oile burneth and confumeth in the veffel | 
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whichis full of Oile, and becaufe there is but 

one litele hole at the botcome neare the week 
or match; the oile runnes not, for feare that 

there be emptineffe above : when the match i 

kindled it begins to heat the lamp ,-and raré- 
fying the oile it iffueth by this occafion: and 
fo fends his more airie parts above to avoid va- 

cuitie. | 
_ But that which I... 2 2 


ingenious, the princi- 
pall peece of which is! . 
aveflel,asC D.which), 
hath neare the bot-. x 
tomeahole, and a 4” Sp 
funnell or pipe C. & See 
then a bigger fun-\.. = 
nell, which — paffeth 


Etop-,and another at the bottome as. at E,neat 
the veffell under it:, fo that the pipe touch'it 
not: theveffell being thus made, fill it with 
oyle, and opening the hole (° the oile running 
out willftop the hole at £, or throwing in oil€ 


ped ; thenthe oileat C willnorirunne ; becaulé 
no aire can come into the pie D E: Now “ 


A B the hole at Z, will begin to be*open, th 
immediately will ¢ begin to runne to fill up - 
B.and E being ftopped. with the oile, the oil€ 
at C ceafeth to run. val 


as Saar a ae EEGs no eT ae: eer. 
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‘ 5 Ici certaine. that fuch a lampe the Athghians 
“ule. which latted.a whole yeare_witltout being 
touched: which was placed before the fatue 
. OF Mixirva, for they might put a cetaine quan- 
titieofoileinthe lamp € D, anda macchto 
burne without’ being confumed ; \fuch as the 
Naturalifts, write of 5. by which the” lamp will 
furnith ic-felfe, and-fo.contiaue in burning: and 
~ Aere may be noted.that the oile may be poured 
in, at che top of che vefle!! ata little hole jand 
then made faft againe;that the aire get not in. 


& 
° \ 
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pa PR iad Spl Ig Wl AIG SU 
Sa PROBLEM, LkVeapoiisaa 
cio Of the play at Keyles or nine Pinnes- 


YOu will {carce beleeve tharwith one bowle. 
~ and.at one blow playing freely ; one mays 
tike downe'all the Keyles at once :’yet’from- 
_ “athematicall principles it is eafie to be. de-- 
~ Monftraced, that if che hand of him that playes 
Were fo.wellaflured by experience, as reafon ine ? 
_ ahceth one thereto; one might atone blew, = 
ike dowie all the Keyles ,or at lealt7.or 8,08 “3 


bt . 
4 


Uch'a number as one pleafeth: © ~~ x ee 


_,Forcheyare butg inall difpofed or placed 
ha perfect fquare, having three: every; way. 
- y, nus fappofe. then that a good player. begins . a 
ning ‘to play at 1. fomewhat low, fhoul de tS 

tke it, that it fhonld ftrike dowathe Key es 3 


*@nd 5:"and thefemightintheit violence frike =. 
—e! : H | downe 2 
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16, and 9,and the 
~ bowle being in mo- 
tion may ftrike down 


which 4 Keyle may 
foall the 9 Keyles 


may be ftriken down 
at once. 


PROBLEM. LXIV. 


Of Spettacles of pleafure. 
Imple Spectacles of blew, yellow, red or 


downe the Keyles 34 _ 


the Keyle 4, and 7; — 
ftrike the Keyle 8, & 


green colour,are proper to recreate the fight, — 


and wili prefent the objects died in like colour 
that the Glaffes are , only thole of the greene 

do fomewhat degenerate ; inftead of fhewing 

a lively colour it willreprefent a pale dead co- 

lour , and itis hecaufe they are not dyed greene 

enough, or receive not light enough for greene: 

and colour thefe images that paffe through 
~ thefeGlaflesunto the bottome of the eye. 


Ec EBeob Fol Bot CoE okab GS EErt ta Boba takob 


EXAMINA TION. 
T wcertaine, that not onely Glaffes dyed 


green, but all other Glaffes coloured, yield 


— theappearances of objects ftrong or weak it 
colour according tothe quantity of the dyt, 


more or teffe, as one being very yellows 


* another 


a ae Se eee 
- Tie 
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_ another a pale yellow, new all colours are not 
Proper to Gaffe to give colour hence the de-~ 
Sect is not that they want feculsseto receive 
light , or refift the penetration of the beams: 
Sor inthe fame Glaffesthofe which are moft 
Ayed, give alwayes the objects more high 
Colonred and obfcure, and thofe which are 
lefedyed give them more pale and cleare: 
_and this is daily made manifeft by the paint- 
ing of Gialfe,which hinders more the pene- 
tration of the light than dying doth , where 
all the matter by fire ts forced into the Glaffe, 
leaving it in all parts tran{parent. | 
Spectacles of Cryftall env with divers 
Angles diamona-wifedo make 4 marvellous 
multiplication ef the appearances, for looking 
towards a houfe st becomes as a Towne, a 
Towne becomes likea Citie , an armed man 


feems as a whole company caufed fotely by the 


diver fity of refractions, for as many plaines 
asthereare onthe outfide of the {pectacle , (0 
many tinses will the object be multiplied i 


ey 


the appearance,becaufc of diver(eImages cat 
tuto theeye. Thefe are pleafwrable [pectacles 


for avaricious perfons that love Gold and 
lilver, for one prece will feeme many , or one 


heap of mioney will [eeme asa treafury : but 
all the mifchiefe is, he will mot have hisend 
‘athe enjoying of it, for indeavouring totake 
2 ity 
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Gt , it will appeare but adeceitfull Image, or delu- 
fron of nothings Flere may, younote that if the fiager 
be dirctted by one and the {ame ray or beam , which 
pointeth to one and the fame objctt , then at. the firft 
jou may touch that vifible object witheut being de- 
_ cervea: otherwife you may faile often in touching” 
that which yan fee. Againe, there are Spetacles 
wade which do diminif~h the thing feen very much, 
and bring it. to a faire perfpective forme’, efpe-' 
cilly if one. look upox' a faire Garden plat; a greater’ 
walk; a fhately.building sor’ great Court, the inda= > 
Siryof.an exquifite Raintér, cannot-come meare.to, 
exprefje the lively forme of it as this Glaffe wih re-. 
prefent it 3 you will have pleafure to fee it really exn. 
perimented, andthe cane cf this ts, that the Glaffes 
of thefe Spettacts are hollowand thinner in the 
middle ,thanurtbe ed ves ty which the vifuall A ngle 
i made leffer zyow may obfervea further fecret in 
thele Spettarles forin placing them wpowa window 
one may feeshulerhat palffeto and froin the ftreets., 
wit bout Pee, een of any, for thein property is to\ 
raife up the cbjetts that rt logkes upon. 
“Noaly F wonld not paffe this Probleme without. 
faying feerithing of Galileus admirable Glaffe oe 
fr the commn fimple perpective Glalfes give to. 
 ageelmen bie the eyes or fizbtof yenne men, but - 
this of Gal.lous eives a maean Eagles eye, or an 
Cpe that pierecththe heavens s-fir tit difcovereth the » 
[pettie and foadomed opacons bodies thar. art found _. 
dlout tke Sanne, which darkueth and diminifbetb. 
1 the (plenaor of that beautifull and fhining Lumina>-- 
“ry > fecondly, it fhewes the mew Planets. that ac~ 
ete ener Fi “company. 


- 
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|) Company Saturne azdJapiter: thirdly, in 
‘Venus i feen the new, full, andquartill in-  ~ 
creafe, asin the Meon by her Jeparation 
< from the Sunne:” fourthly the artificiall 
fracture of théisinfirument helpeth us to [ee 
Aaninnunserable nainsber of ftars,which other= 
wife are ob[cured, by reafon of the waturall = 
‘ weakuelfe of our ight, yea the fiarres mm'via . 
lactéa are [een moft apparautlyswhere' there re 
fcem no flarres to be,this Infirument makes 3 
apparantly to be {een , and further aclivers 
them tothe eye in their true and lively co- . 
lour, as they are in the heavens : in which : 
the [plendor of [ome tas the Sunxe in his k 
most glorious beauty. This Glalfe hath alfoa 
moft excellent ufe tn obferving the body of 
the Moone in time of Eclipfes , for it aug- 
ments it manifold , aad moft manifeftly 
| Shewes the true forme of the cloudy [ubftance 
inthe Sunne, and by it t feeae when the. 
Shadow of the carth begins to eclipfe the 
Moon, ¢> when totally fhe w-over fhadowed : 
befides theceleftiall ufes which are made of 
this Glaffe, it bath another noble property. ; 
tt farre cxceedeth othe ordinary per{pectiveé 
Glafes,which are ufed to feethings remote 
“pon the earth, for asthisGlalfe -reacheth up 
Othe heavens and excelleth thers therein 
performance, (oon the earth it claimeth 
: H3 2 ee 
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prebeminensy, for the objects which are far- 
theft remote,and moft obfcure,are [een plain- 
er than tho(e which are necre at hand, [corn- 
ing as it were all [mall and trivjad fervices, 
a leaving them toan inferiour help: great 
ufe may be made of this Glafs in difcovering 
of Srips, Armies,erc. Now the apparell or 
parts of thes inftrument or Glaffe, is we) 
meane or fimple which makes it the more ad- 


snirable (feeing it performes {uch great fer- 


vice)baving but aconvex Glafe thickeft in 
ghe middle, to unite and amaffe the rayes and 
wiak th: object the greater:tothe augmenting 
the vifualt Angle, as al{o apipe or trunk to 
amalfe the Species,and hinder the grcatnefs 
of the light which w absut it : (to {ee well, 
the objet muft be well inlightened, and 
the eye in obfeurity;) then there is. adjayn- 
ed untoit a Glaffe of a fort fight to diflin- 
guifh therayes, which the other would make 
more confufed if alone.As for the proportion 
of thofe Glaffesto the Trunk, though there 
be certaine rules tomake them, yet it ws often 
by hazard that there w made an excellent ont 
there being [0 many dif ficulties inthe ation, 
therefore many ought tobe tryed,feeing that 
exact proportion, in Geometricall calculati- 
on cannot ferve for diver {ity of fights is the 
* fot . ROB® 


ee ye sw 


Mathematical Recreation. 103 


Progen. LXVIL. 


Of the eAdamant or Magies , and the 
needles touched therewith. 


7 Ho would beleeve if he faw ‘not with his 


eyes ,that'a needleof fteel being once 


touched withthe magnes,turnes not once, not _ 


a yeare, but as longas the World lafteth ; his 
€nd towards the North and South, yea though 


One remove it, and turneit from his pofition, it . 


Will come againe to his pointsof North and 
South. Who would have ever thought that a 
brute ftone black and illformed, touching ’a 
ting of iron, fhould hang itinthe'aire,and that 
Ting fupport a fecond, that to fupport a third , 
and fo unto 10, 12, or more, according to the 
ftrength of the magaes ; making as it vvere a 
Chaine without a line, without fouldering toge+ 
ther , or without any other thing to fupport 
them onely; but a moft: occult and hidden ver- 
tue, yet moft evident in this effect, which pene- 
trateth infenfibly from the }firft to the fecond, 
from the fecond to the third, &c. 
_- Isitnot a wonderto fee that a needle touch- 
ed once will draw other needles; and fo a naile, 
the point ofa knife , or otker pieces of Iron? 
Isitnota pleafureto feehow the magnes will 
turne file duft , or move needles, or nailes be- 
ing upona Table, or upona piece of paper 2for 
8s foone as the magnes turnes Or moves Over, 


% moves alfo: who isit that would not be ra- 
| H4 .  vifhed 


1 
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vifhed asit were , to 
fee a hand of Iron 
“write tpoa a planke, 
withoue feeing the 
“| A4agnes which caus 
S feth that motion be- — 
’ Shinde the. platke, or : 
» tomake an image of 
- Tron ‘to run up and 
‘downe a Turret:now | 
infinite of fach ihven- — 
- tionsis proper to: be 
extraed from | ‘the 
properties. of.) herd 
2 wI2AT8ES. | 
 Whatis thei dhe world that is more: cae 
: pose to ca ft'a' deeper aftoniftmentin our minds 


= thawa great mafiie fubftance of Iron to hang 


inthe aire inthe middeft ofa building without — 
any thing in ‘the world: touching it, only: bat 
the aire? Ag fome hiftories affure us ythat by the 
aid of a Afagees or Adamant splaced atthe roof 
of one of the Tarkith Synagogues in Afcea: the 
fepulchre ‘ofthat infamous Atah:met-relts, fal 
pended inthe aire; and: Plinié.in his naturall — 
Hiftorie writesthat ‘the Archite@or Democzatcs 
_ did begin to vault the Temple of A: finee in A 
_ hexandrin swith ftore of magmesto produce | the ; 
_ Hike deceit, tohangthe fepulchre of pias Gods 
deffe ti kewite sever aire.’ boars 
WF thew? paffe the bounds of my. counter: 
ere i : ee adtnlee: all the, Se eae 
Osi we.. 2% + ALO. aS 
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- fone, and fhould expofe my felfe to the Jaugh- 
_ ‘One, and fhould expole my felfe to the jaugt 
_ fer of the world: if I fhould brag to fhew others 
‘the'caufehow this appeareth, thanin its owne 
-‘Raturall fympathy 5 for why is itthat‘a magnes 
) ‘With one erid will caftthe Iron away, '& attrad 
_ withthe other? from whence commeth it that 
all the miugnes is not proper to give'atrné touch 
“to the needle; but only inthe two Poles of the 
tothe needle, but only inthe two Poles oft 
fone: whichis known by hanging the ftone by 
- -Athreed in'the aire wntill'itbe quiet ;or'placed 
_ Uponapeece of Cork ima difh of water,orupon 
 fome thinne’ board’, forthe Pole of the’ {tone 
_ Will then turne towards the Poles of the world, 
and point out the North and South and ‘fo 
“thew by which of thefe ends the'needIéis to be 
touched? b2v0: $d. nss.219d) Disow SaTaiy ees - 
| From whence comesit that there'is a: varia- 
Uonminthe needle ; and pointeth not out truly 
the North and South of the world , but only in 
fome place oftheearth?, » | 8 
‘Howisit*that the needle'made with pegges 
- 8nd inclofed withintwo’ Glaffes , fheweth the 
‘ight.of the Pole, being elevated as many de- 
_ Brees asthe Pole isabove the Horizon? . 
...What’s thecaufe that fire and Garlick takes 
Away the propertie of the mages? There are 
- Many greathidden myfteriesin this ftoneywhich 
Nave troubled the heads of the moft learned in | 
- Alfages. and to this timethe world remaines ig- 
 Aorant of declaring-the ruecanfe thereof... 
_,. Somefay:,\ that by help of the Aagues.per- 


“feus which are abfentmay know each others 
Pe keacie siicke ac.3 5 4 cummins 


ae 
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_minde, asifone being here at London, and 


nother at Prague in Germany: if each of them © 
had a needle touched with one magnes , thet 
the vertue is fuch that in the fame time thatthe — 
needle which is at Prague fhall move, this that — 
1s at London thall alfo; provided that the parties — 
have like fecret notes or alphabets, and the ob- | 
fervation beat a fet houre of the day or night ; 
and whenthe one party will declare unto the 
other , then let that party movethe needle t0 
thefe letters which will declare the matter 
the other ,and the moving of the other partied 
needle fhall open his intention. 

The invention is fubtile, but I doubt whe- 
ther inthe world there can be found fogreat4 | 
ftone, orfucha AZagnes which carries with it 
fuch vertue : neither is it expedieut, for treafons 
would be then too frequent and open. | 


bwid dd dododyds du dudo 
EXAMINATION. ("79 
tt He experimental difference of reject 
EL on, and attraétion proceeds not from te 
different nature of Stones but from the qua- | 
‘Listy of the Iron; and the vertue of the stone 
comfisteth only , and efpecially in hus poles 
which being hanged in the Aire, tyrnes on 
of his ends alwayes naturally towards t 
South, and the other towards the North: bu 


if arod of Iron be touched with one of vt 


, : : : ert 1 
ends thereof’, it hath the like p vig 
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turning North and South , asthemagnes 
hat b:aotwithftanding theend of the Iron Rod 
touched, hath acontrary pofitien, tothat end 
of the flone that touched it; yet the fame end 
Will attract it, andthe other end reject tt : 
ana fo contrarily this may eafily be experi- 
mented upon two needles touched with oneor 
different flones , though they have one 
andthe fame pofition ; for as you come unte 
_ them apply one end of the magnes neare unto 
them , #4 
the North of the other , bat the North of the 
9ne will alwayes approach to the South ef the 
ther : and the fame affection ts in the flones 
themfelves. For the finding of the Poles of 
the magnes., it may be done by holdings 
[mal needle between your fingers foftly, ana 
fo moving it rom part to part over the ftone 
“nti it be held perpendicular, for that fhail 
be one of the Poles of the ftone which you may 
marke out; in like manner finde cut the other 
Pole: iow to finde out which of i 
Poles tis North or South ', placeancedle 
being touched with one of the Poles upon 4 
moth convex body, (as the naile of ones 


finger or fuch like,) and make which way i 


the end of the necdle that was-touched turn- 


6; if totheSouth, then the point that 
Bante ssh wedier, 26 ee 


North of tht one wil abhorre | 


eS a ee = : _— 
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 tonchedit was the South-Pole, crc. and wh? 
;  thoft certain and according toreafow and ex’ 
> perience : that if it be fufpendedin eq 
* Librivinthe aire , or [upported upon the we 
ter 5 it will turne contrary to the necdlt 
thar rouchethit , for then the pole that wt 
marked for the South hall turae to tht 


Se ets PROBLEM, LXV.” 
Of the properties of -olipiles or bowels to 
eS bloWe the fire: 


Hefe are concave veffels of Brafs or Copp 
> or other material, which ‘may indure ther 
fire : having a {mall holevery narrow,by whic! 
“it is filled with water,thenplacing it to the fires 
‘before it be hot there is no effect fen; butral 
| “foone as the heat, doth penetrate ir, the watt® 
: “begins to rarefie, & iffueth forth with a hidiow® 
“andi marvelous force’; itis pleafure to fee how 
‘it blowes the fire with great noife. B. 
YRS MST AQ -  Vitruvinsin his fir 
~bookof Architetturt, 


<a 
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“er may ingender a very great quantitie of va- 
Pours eat aire: for a Chale ofwianes throwne 
‘to’ ane 4olipile will keep blowing: neare a 
Whole -houre’, fending forth: hisowapoursa 
‘oufand times-greater than it is extended: ' 
Novy. touching the forme: of thefe veffels; 
th y are not, made- of one: like: fafhion } fome: 
Makes. them like ;a;bowvle,fome ike arhead: 
Painted, réprefenting, the vvinde, fome make! 
“em like a Peare: asthoughone vvould’pucic; 
to toft atthe fire, vvhen one vvould -haveit to: 
love, for the'taile of itis ollovv, sta! forme of: 
‘funnell, having at the top a very little hole 


aise 


ing © <£olipiles are of excellent use forthe melt-:'s 
8 Of mettalls and fuch dikes): 9 90) vine af 
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and therefore requires the knowledge of a Phi- 


/ thatiscold, or withont removing of it ; if yO 


-Nowit is cunning and fubtiltie to fillone % 
thefe «#olipiles with water at fo litcle a holes 


lofopher to finde it out: and the way is thus: _ 
Heat the eS£olipifes being empty, and the 
aire which is within it will become extreamely 
rarefied ; then being thus hor throw it into wa” 
ter, and the aire will begin to be condenfed‘ 
by which meanes it will occupie leffe roomes 
therefore the water will immediately enter 
at the hole to avoide vacuitie : thus you have 
fome practicall {peculation upon the e£olspile- 


é Pros.tem. LXIX. 


Of the Thermometer : or an inflrament to mea[at! 
_ thedegrees of heat and cold in the aire. 
‘His Inftrument-is like'a Cylindricall pipe 0 
" Glaffe, which bath a Iretle ball or bowle 4° 
the coppe : the fmall end of which 1s placed i” 
toa veffell of water below , as by the figure 
may be feene. : 
Then put fome coloured fiquorinto the Cy 
lin iricall glaffe,, as blew,red,yellow , green, % 
fuclvlike> fuch as is not thick. This being don® 
the ufe may be thus. ; 
Firit, 1 fay, that as the aire inclofed in ch? 
Thermometer ts rarefied or condenfed ,the watt - 
will evidently afcend or defcend in the Cylit™ 
der : which you may tty eafily by carrying thé 
Th:rmom:tertcom a placethat is hot unto a plae 


foftly apply the palme of the hand upon co 


=]. =, 
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ball of the Thermometer ; the Glalfe being fo 


Water to defcendby —  [f 
Sommand, and the 7" & 
eafon of thismotion — 
4S, that the aire heat- — 
€din the 7hermome- 9 = Ss SSN 

‘er, doth rarefie and dilate , requiring a greater 
Place ; hence preffeth the water and caufeth it 
{0 defcend : contrariwife when the aire cooleth 
nd condenfeth, it occupieth leffe roome ; now - 
Nature abhorring vacuity, the water naturally 
Ucendeth. Inthe fecond place, 1 fay , that by 
‘tts meanes One may know the degrees of heat 
nd cold, which are in the aire each houre of 
te day; forafmuch as the exterior aire is either 
%torcold, the aire whichis incloled in the 
qhermameter doth likewife either rarefie or con- 
Piha ,and therefore the water afcends or de- 
nds; fo you fhall fee that the water inthe 
‘an iming is mounted bigh, afterward by little 
. little it will defcend towards noone or mid- 


¢.3and towards evening it will againe afcend: 


¢2 Winter it will mount fohigh , that all the — 
Minder of the Thermometer will be full, but 
| a in 


i. 


_ kaovv hovv thuch hotter one roomie isthan an-_ 
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in Surimer , it will defcend fo low that fcarce 
chete wilf'be percea Ved init, any water at all-. 
“<"Phoféchac will determine this, change by, 
numbets and degrees; may draw a line upon the. 
Cylinder of the Thermometer; and divide ic into, 
4 degrees,according to the ancient Philofophers, 
or into 4 degrees according to. the Phyficians , 
dividing each of thefe 8 into $ othefs:to have, 
in all 64.divifions,& by shis vvay they may not: 

only diffinguifh upon vvhat degree the wvater, 

afcendethun the mogning,at midday , & at any, 
other horé:buc alfo‘one may knovy hoyv much. 
one day is “hotter or*colder than another: by. 
marking-hovv many degrees the vvater afcend-_ 
eth or defcendeth , one may compare the hot-- 
ceft and-coldeft dayes ina vvhole year together. 
vvith thefé of another year: againe on¢ may, 


other ; by which alfo one might keep a cham-- 
ber,a furnace,a ftove,Xc.alvvayesin an equalitie 
of heat, by making the vvater of the’ 7 herme-. 
meter reft alyvayes upon one & the fame degree: 
inbrief ,one may judgein fome meafare the 
burning of Fevers,and neare unto, what exren-/ 
fion the aire canbe rarefied by the gréateft heat-” 
~ Many ‘make ufe of thefe glaffes to, judge of 
the vveather: for it is obferved that if che vvater. 
fallin 3 or 4 hoursa degree:or thereabouc’that ’ 

ratne infuech; and the water wvill ftand ac chat, 
ftay, untill the vveather change : marke the wa- 
ter at your going to bed, for ifin the. morning)! 
ithaghdefcended raine followeth ,,butifiz be ~ 
| 


: 


it~ 
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‘mounted higher , it argueth faire weather + fo 
in very cold weather , if it fall fuddenly , itis 
fnow or fome fleekey weather that wiil infue, 


Prozrem. LXX., 


Of the proportion of humane bodies of fra- 
tues, of Coloffus or huge images; 
and of monftrous Giants: - 
Ythagoras had reafonto fay that man is thé 
meature of all things. eet 
_ Firft, becaufe he is the moft perfec amongtt - 
all bodily creatures, & according to the Adax- 


tme of Philofophers , that which is moft perfe@ 


and rhe firft in rank, medfureth all the teft.. ; 
Secondly, becaufe in effect the ordinary mea- 
fire of a foot, the inch ,the cubit,the pace,have 


‘taken their names and greatneffe from humane 


Odies. : 4 | 

_ Thirdly, becaafe the /ymmetrie and concord- 
Ancie of the parts is fo admirable , that al 
Workes which are well proportionable,, as 


_ Damely the building of Temples, of Shippes, of 


wie hd e- in - o C 


Pillars , and fuch like pieces of ArchiteQure , 


_ tte in fome meafure fathioned and compofed 


ter his proportion. And we know that the 


_ Atke of Noah buileby the commandement of 


Od, wasinlength 300 Cubits,in breadth 50 
“Ubits.in height or depth 30 cubits, fo thatthe _ 
*igth containes the breadth 6 times, and re 
“Imes the depth: nowa at being meafured 
| ) you 
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-youwillfinde himto have the fame propor- 
‘tionin length, breadth, and depth. ; 

- Vilalpandus treating of the Temple.of Sol- 
mon (that chieftaine of works ) was modula- 
tedall of good Architetture , and curioufly to 
be obferved in many’ pieces to keep the fame 
proportion as the body to his parts: fo that by 
the greaneffe of the work and proportionable 
fymmetrie , {ome dare affure themfelves that 
by knowledge of one onely part of that build- 

“ing , one might know all the meafures of that 
goodly ftructure. 4a Soe 
“Some eA rchiteéts fay that the foundation of 
~ houfes’, and bafis of columnes , areas the foot ; 
the top;.and roofeas the head ; the reft as the 
’ body: thofe which have beene fomewhat moré 
~ curious, have noted that'as in humane bodies, 
* the .pattsare uniforme,as the nofe , the mouth, 
“'ge: thefe which aredouble are put on one fide 
orfother ,.with a perfect equality in the fame 
: Architecture. ree eT ” 

! © Yn'like°manner , fome have been yet more 
“curious than folid ; comparing all the orna- 
“ments ofa Coriathto the parts of the face, 4 
. the brow , the eyes, thenofe,, chemouth ; thé 
‘ gounding of Pillars, tothe vvrithing of haités 
“the channells of columnes ,to the fouldings 
Syvomens Robes, Xe. 40. “i 
~ > (Novy building being a yvork of the beft ar 
“iP othereis much teafon vvhy man ought! 
~ maké bis imitation from the chiefe vvork of 9% 
Lute owhiehig mani soo. se bi 
_, SovHenceit is that Kirraeins in his third pee 


Neg a ea Bis Sa ee Se ne a  e 
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And all the: belt Architedtes, treate of the 
Proportion of man; amongst others. sdbert 
“rens hath made a whole book: ofithe méa- 

ites of mans body, from the foot to the head, 

let them readit who wil, they may'have aprefec& 


“nowledge thereof: But J willcomténemypfelfe — 


— andit may fatisfie fone with tliat Which. fobs 
~ doweth. Georges 
~ Firft, the icnath ofa inan aell mate, which 
commonly i is called height, is equall to the dir 
~ Rance from one end of ‘his finger to the other: 


| Whenthe armes are extended as wideas they . 


May be. 


Secondly, if ¢ man have his eet and bests | 


€xtended or ftretchedin forme of $. Andrews 


roffe placing one foot ofa paire of Compafles 


| 
Spon his navill, one may defcribe a circle which, 
: Will paffe by the ends of his hands and feet,and 
i 


drawing fines by the termes of the hands and 


‘*eet, you have a fquare within a circle. / 
, Thirdly, the breadth of man; or the {pace 
3 Which is from one fide to another ; the breaft, 
: ¢ héadjand the neck, make the 6 ‘part of all 
the body taken in length or height. 


g farme,unto the extremity of the longelt fin- 
er. 


“the b belly to the back ; the one or the: other i is 
x es tenth part of the whole body, .oras forte 
Mill have it, che ninth part; little teffer.. i, 
wa Sizdly,the beget aie bea the. nts o, 


Fourthly, the length of the face is equall to. 
oe length of the hand taken from the {mall of 


Fiftly, tlie thicknefie of the body. taken from | 
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the nofe, the fpace between the nofe and the 
chinne, the lengrhof the eares, the greatnefle 
of the thumbe,are perfectly equall oneto thé 
other. 

What would you fayto make an admirable 
report ofthe other parts , if I fhould reckon 
them in their leaft ? buc inthat I defire to be 
excofed, and will rather extra@ fome conclufi-. 
onupon,that which is delivered. 

Inthe firft place, knowing the proportion of 
a man, it is eafie to Painters, Image-makers, &¢- 
perfe@tly to proportionate their work ; and by 
the fame ismade moft evident, that which 1 
related of the images and ftatues of Greece,that 
upona day diverfe workmen having enterpri- 
_ ted to make the face of aman, being fevere 
-one from another in fandry places, all the part 

being made and put together, the face was 
found ina moftlively and true proportion, 
Secondly, it is a thing moft cleare,that by thé 
help of proportion, the body of Hercules was 
meatured by the knowledge of his foot onely » 
a Lion by his claw , the Giant by his thumb, 
and a man by any part of his body. _ For fo #© 
was that Pythager.as having meafured the lengt# 
of Hercules foot , by the fteps which were !¢ 
-apon the ground, found out all his height: a A 
fo it was that Phidias having oneiy the claw 0 
a Lion,did figure and draw out all the beaft a& 
cording to his true type or forme, fo the exquh” 
fite Painter Timsantes , having painted a Pye 
_ or Dwarfe, which he meafured with a fa ome¢ i 
made withthe inch of a Giant , it was ue 


€nt to know the greatneffe of that Giant~ 

To be fhort, we may by Jike methode come 
_ €afily ro the knowledge of many fineantiquities 
_ touching Statues,Coloffus and monftrous Gi- 
Ants, onely fuppofing one had found but one 
Only part of them,as the head,thehand,the foot 
®r fome bone mentioned in ancient Hiftories, 


Of Statues of Coloffus , or huge images. 

VV Jeravine relates in his fecond book,that the 

eFrehkiteE -Dinocrates was defirousto put 
Out to che world fome ‘notable'thing , went to 
Alexander the great , and propofed unto him a 
high and fpecialf-piece of work which he had 
Projected : as to figure oucthe mount Ashos in 
forme of a great Statue, which fhould hold 


tn his right hand a Towne capable to receive - 


ten thoufand men: and inhis left hand a veffel! 
to receive all the water ‘that foweth from the 
Mountaine , which with aningine fhould caft 
‘nto the Sea This is 2 pretty project, faid Alex- 
_ @nder, but becaufe there was not field-roome 

- “hereabout to nourifh and reteine the Citizens 
Of that place, Alexander was wife not to enter- 
taine the defigne. 

Now ler it be required of what greatneffe 
this Statue might have been , the Towne in his 
"ight hand, and the receiver of water in his left 

and if ic had beenmade. 
_ For the Statue, it could notbe higher than 
_ “te Mountaine it felfe , and the Mountaine was 
 “Souta mile in height plumb or perpendicular; 
Le. £2. therefore 
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therefore the hand of this Statue ‘ought tobe — 
the ro%part of his height, which would-be 
560 foot, and fo the breadth of his hand would 
be 250 foot, the length now multiplyed bythe | 
breadth.makes an hundred twenty five thoufand — 
fquare feet, for the quantitie of his hand to 
make the towne in, to lodge the faid 10 thou- 
fand men , allowing to“each man neere about — 
12 foot of fquare ground: now judgethe ca- 
Pacitie of the other parts of this ees by 
that which isalready delivered. © \ 2° 
Secondly, Plinie ia his 34! book of his natural — 
Hiftory , {peakes of the fainrous Colofiws that — 
» was at Khodes, between whofe legges a -Shippée 
might pafle with his failes’ open or difplayed, 
the Statue being of 7o'ctbirs high: and other 
Hiftories report that’ the Sarafens having “bre- 
kenrit, did load coo Camels with the mettal 
éf it, nowwhat might be the greatneffe andy 
weisht of thisSthtuer | ae 
' For anfwer, iris ufvally allowed fora Ca-— 
meéls burthen 12co pound Weight, therefore | 
allthe Cellofus did’ weigh 10%coco pouné © 
weight, which is ten hundred and fourefcore — 
thoufand pound weight. ois 30am 
“ Novy according to the former rulesithe head 
being the tenth part of the body, ‘this StatueS 
head fhould be of 7 cubits; that isto fay, 10” 
footand a halfe, and feeingthat the Nofe, the 
hrowv, and the thumbe,are the third part of thé 
fece-, his Nofe vvas 3 foot and a halfe long,and 
Jo much alfo yvas his thumbe in lengrh : now 
‘athe chicknefle being alvvayes the third part OF 


_——— 


a lc 
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@ foot thick at the leaft.i2 00) Lomas coy 
Thirdly ,the faid Pésie in thefame, place 
 Teports that Nero did caufe to come. out of 


France into Italy, a brave and bold Statue-ma- 
> Ker called Zencdocss,to erect hima) Coloffus of — 


P. braffe which was made of 120 foot in: height, 


Which Nero caufed to be. painted inthefame ' 


height. ‘Now would you know the-greatnefle 
Ofthe members of this: Colof/ws, the breadth 
would be:20 foot, his face 12 foote, his thumb 
- andhis nofe-4 foot,according tothe proportion 
before delivered. ' pi oelabate Pee 
Thus havea faire field or fubje@ to extend 
My felfejupon, but it is upon another: occafion 
that ic was undertaken, let us {peak therefore 
a word touching the Giants , and, then paffe 
- @Wayto the matter.: > +) Sie eS = 
ES > Of monftrous Giants. — - “1 
Y 0a will hardly beleeve all that which I fay 
touching this, neither will 1 beleeve: all 
that which Authors fay upon this fubje@ : not- 
Withftanding you nor I canuot deny ‘buc that 
dong ago there have beenmenof a moft »pro- 


igious greatneffe ; for the holy Vvritings 


Witneffe this themfelyes in Deut, Chap.3.. that 
there vvasa certaine Giant called Og, of the 
Town of Rabatb., vvhohada bed of Iron, the 


Sth thereof vvas9 cubits , andin breadth 4 


Cubits. 


ESoin the fir of Kings Chap. 17.there is 


3 Mention made of Goliah, vvhofe height vvas a 
5 . aie se , Palme 


ay 


CS ae 
the fensth,it -fhould feem that his thumb, was 3 
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_ palmeand 6 cubits , that is more theng foot, 
he was armed from the head tothe foot, an 
his Curiat onely with che Iron of his{fance, 
weighed five thoufand and fix hundred thekels, 
which inour commonweight , is more than 
232 pound , of 12 ounces to the pound: Now 
itis certaine, that the reft of his armes taking 
his Target, Helmet , Bracelets, and other Ar- 
mourtogether, did weigh atthe leaft 5 hun- 
dred pound ,athing prodigious ; feeing that 
the ftrongeft man that now is, can hardly beare 
200 pound, yet thisGiant carriesthis asa ve- 
fture without paine. | 

Solinus reporteth in his 5 Chap. of his Hifto- 
rie,that during the Grecians warre after a great 
overflowing of the Rivers, there was found up- 
‘on the fands the carcafe ofa man , whofe 
Jeneth was 32 Cubits, (that is 49 fooranda 
halfe ) therefore a¢cording to the proportion — 
delivered , his face fhould be 5 ‘foot in length, 

a ching prodigious and monftrous. 

Piinieinhis 7. book and 16 Chap. faith, thay 
an the Ifle of Crete or (anaie , a mountaine be. 
ing cloven by an Earth-quake , there wasabo- | 
dy ftanding upright , which had 46 Cubits of - 

height : fome beleeve that it was thebody of | 
Orion or Othas, (but Ithink rather it was fome- 
Ghoft or fome delufion) whofe hand fhould 
have beene 7 foor, and his nofetwo foot and _ 

. a@half long. Buechat which Plutarch in the 
life of Sertorias reports of ismore ftrange, wh 
faith that in Timgya Morative Towne, where 


Re i a 
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itis thought thatthe Giant Avtheus was buri- 
&d, Sertorins could not beleeve that which was 


- feported of his prodigious greatnefle , caufed 


his fepulchre to be opened, and found that his 
ody did containe 60 Cubitsin length, then 
by proportion he thould be ro Cubits or 15 
foot in breadth;9 foot for the length of his face, 
3 foor for his thumb, which is neare the capa 


Citie of the Celoffus at Rhodes. 


But behold here a fine fable of Symphoris 
Campefins, in his book intituled Hortus Galii- 


_ ¢#s ,who fayes that in the Kingdome of Sicilie, 


atthe foot ofa mountaine neare Trepane , in 
Opening the foundation of a houfe, they found 


_ aCave inwhich was laid. a Giant > which held 


| Ship: and going to 


in ftead of a ftaffe a great poft like the maft ofa - 
1andle it, ic mouldered all 
‘nto afhes,except the bones which remained of 


_ an. exceeding great meafure , that in his head 


there might be eafily placed 5 quarters of corn, 
and by ‘proportion it fhould feeme that his 
length was 200 cubits , or 3¢O foot: if he had 


| faid that he had been 300 cubits in length, then 


might have made us beleeve that Neahs Ark 
Was but great enough for his fepulchre. 

Who can believe that any manever had 20 
‘ubits, or 30 footin length for his face, anda 
Fofe of 10 foot long? bur it is very certaine thar 
u fre have been men of very great ftature, 
4sthe holy Scriptures before witneffe » and 


Many Authours worthy of beliefe relate: Jo. 
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\Phus Acofta in his firft book of the Indian 
“@p-19.8 late writer , reporteth, that 
. ah at 


~ 


-yo22 0 3 3=—-s- Mathematical Recreation. 
at Pera was found the bones of a Giant, which 
was 3 times greater than thefe of ours are, that 
is18 foot, forit is ufually attributed to the 
talleft ordinary max in thefe our times buc 6 
foot of length; and Hiltories ate full of the 
defcription of other Giants of 9,10, and 13° 
foot of height, and ichath been feen in*our 
times fome which have had fuch heights as 
thefe. ERAS IRE , 
ProsLem. LXXI. 


_ Of the game at the Palme , at Trap , at Bowles, 
/.  Paile-maile,and others. a 


He’ Mathematickes often findeth place in- 

fandey Gamesto aid/and affit the Game-_ 
fters, though norunknowneunto them, hence 
by Matheiaticall principles, the games at Ten- 
nis may beaflitted, for all the moving in it 15 
by. right tines and refle&ions. From whence 
comesit; that from the appearances of flat of 
convex Glaffes , the production and reflectios - 
ofthe fpecies are explained ; is itnot by right 
lines? in the fame proportion one might fuitt- 
_ Cieatly deliver the motion of a Ball or Bowle’by_ 
Geometrical lines and angles. - Moe ed f 
> But the exercife, experience, and dexteritie,o? 
the player feems more in this ation than any 
~ other precepts: notwithftanding I will delivel 
herefome ms rximes , which being reduced Be 
practice; and joyned to experience ae 


| 
\ t j 


4 
Pi 
; a 
es 
“ft? A 
weights : 
' Tae fy 
, aa 


_* 


Would make ufe of 


-—Imejs thus: Whena) 


ft ther Bowle 9 or when ae = eee " .@ 


. 
a 
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Sive'a great advan- | | 
tage to. thofe which 


them in fich gam- | 
INgs.. iA Sv é a yyy 
_And ithe firft max +. |B 


- 


owletouchethano-. - _9- = 


+5 


: * 
, 
* 


the Ball, the moving | sgh 2 
Of theBallis madein ~ Si 
@ right line, which _. 


@ trapftick ftriketh, -_—_g=+—>3 se? 


t 


43 drawne from the Centre of the Bowle bythe 


Pointofcontingencie, _.. snl 
Secondly, in all kinde offuch motion; when 
& Ball orBowle rebounds, beit either againft 
Wood, a wall, upon a: Drumme,a pavement, or 


"pon a Racket ; the incident Angleis alwayes 


®quall to the Angle of reflection. 

Now following thefe. mszciges, it is eafie to 
fanclude , firft,in what part of the wood or 
Wall, one may make the Bowle or Ballgo to 


Tefle& or rebound, to fuch a place as one ~ 
Would. Secondly, how onemay cafta Bowle — 


"Pon another , in ftich fort that the firft or the 


fecond hall go and meet with the third , keep- 


DS the refleGion or Angle of inciderce equal. 
Thirly bow one may touch a Bowle to fend 
* to what part one pleafeth: fuchand many 
‘Sther practices may bedone.At the exercifes ar 

tyls there muft be taken heed that the motion 
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: 

: 

: 

: 
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“ck or diminifh by little and fittle , and 
. “ may_ 
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Wee 


We 
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may be noted that the AZaximes of reflections 
cannot be exactly obferved by locall motion, as 
in the beames of lightand of other quallities, 
:whereofit is neceflary to fupply it by induftry 
or by ftrength, otherwife one may be fruftrated 
in that refped. : 


.. Prosis w.LXXH, 


Of the Game of [quare formes. 
Vimbers. have an admirable fecrecie, di- 
verfly applied , as before in partis fhewed, 
and fiere I will fay fomething by way of tranf- 
mutation of numbers. 

Ibis reported that ata certaine paflage of 4 
fquare forme , there were 4 gates oppofite one 
to another , that is, one in the middle of each 
fide ;and thatthere were appointed 9 men [0 
defend each front thereof’, fome at the gates, & 
the other at each corner or Angle , fothat each’ 
Angle ferved to affift two faces of the fquare, 
if need required: Now this fquare paflage be- 
ing thus manned to have each fide 9, it hap- 
ned that 4 Souldiers comming by,defired of the © 
- Governour of the paffage , thatthey might be © 

entertained into fervice , who told them he 
could not-admit of more theng, upon eac 
fide of the {quare: then one ofthe Souldief 
being verfed inthe Art of numbets, faid, chat 
if he would take them into pay, they would eh 
fily place themfelves amongtt the reft, ae 10 


y 
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keep ftill the order | 
Of 9, for each face of 
the iquareto defend 
the Angles & Gates, 
to which the Gover- 
Nours agreed , and 
thefe Souldiers being 
there fome few weeks - 
iked not their fervice | 

ut indeayoured to remove themfelves , and fo. 
laboured with fome of the the reft ; that each 
Of thefe foure Souldiers took away his cumrade 

With him,and fo departed ; yet left to defend | 
€ach fide ofthe paflage, and how may this be? = 
It’sanfwered thus inthe firftforme the men | | 
Were as the figure e4, then each of thefe 4 
Souldiers placed themfelves at each Gate , and 
temoving one man from each Angle to each 
Gate, then would they bealfo 9 in each fide 
@ccording to the figure B. Laftly, thefe 4 Soul- 
diers at the Gates take away each one his Cum- 
Tade , and placing ewo of thefe men which are 
&t each Gateto each Angle, there will be ftill 9 
for each fide of the fquare, according to the fi- 
ec C. in like manner if there were 12 men, 
might they be placed abouta fquare that 

the firft fide fhall have 3 every way , then dif- 
Ordered , fo that they might be every way;and 
aftly, being tranfported might makes every 
Way? & this is according to the figures, F.G,H 


Pros. 
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PROBLEM cLOCK EE lo ter y1it 
How to. make the ftring of a Viole fenfibly foake 3 
without any one toushing tt? iy 
His isa miraclein mutick’, yet eafieto be | 
™ experimented. Take a Viole or other Inftru-~ 
ment, and choofe ewo ftrings, fo that there be 
one between them ; make thefe two ftrings, a- 
gree in one and the fame tune: then move the 
Viole-bowe uponthe greater {tring , arid you 
flhall feea wonder: forin the fame time that - 
that fhakes which you play upon,the other will 
likewife fenfibly fhake without any one touch- 
ing it; andi is more admirable that the ftrind — 
whichas between them will not fhakeat all? 
and if you put the firft {tring to another tune of 
note, and loofing the pin of the ftring; or ftop- 
ping it with your finger in any fret, the orhet 
ftring will not fhake : and tlie fame will happen 
ifyou take two-Violes, and ftrike upon a ftring _ 
" of the ono, the ftring of tlie other will fentibly 
fhake. eee 2 
Now it may bedemianded, how comes this 4 
fhaking, is itimthe occult fympathie , oris it ! 
inthe ftrings being wound up to like notes of _ 
tunes , that fo eafily the other may receive the _ 
impreflion of the aire, which is agitated of | 
Moved by the fhaking or the trembling of the 
Other? whence is itthat the Viole-bowe mo 
Ved upou the firlt ftring , doth inftantly in the 
fame time move the third ftring,and not the 
fecond?if thecaufe be not either inthe firft of 
fecorid? leave to others to defcanton. ; 
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Bebb Fk FaFeb Ei ooE Ek oE EBateE att Ee Satstatats 
EXAMINA TION. 


the Cords one to another : for firft there 
| “ght to be confidered the different effect that 

tt produceth by extention upon one and the 

4me Cordin capacitie : then what might be 
produced upon different Cords of length and 
- Cignelsto make them accordina unifone or 
Stave, or (ome confort intermediate: this 
} 


being waturally examined , it will be faci 


40 lay open a way to the knowledge of the true 
4nd immediate caufe of this noble and admi- 


—-rablePhenomeny. Now thes will fenfibly 


4ppeare when the Cords are of equall length 


4nd greatneffe., and fetto an unifone, but 


“When the Cords differ from their equalitie, 
WU willbe leffe fenfible : hence in one and the 
Same Inftrument ,Cords at a unifone fhall ex- 
Cite er fhake more than that which # at an 
avo, and more than thofe which are of an 

. "termediate proportional confort : as for 
the other conferts they are not exempted , 


theugh the effect be not fo fenfible , yet more 


One than in another: andthe experiment 
Will fem more admirable in taking 2 Lates, 
Pils ec. & in fetting them to one tune:for 
Shenin tonching the Cord of the one;it will 
Sa ee 40723 


eat this Examination we have fomething 
el[e to imagine than the bare {ympathie of 


Nod 
x 
. 
Sy, 
- 
alt 
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give a fenfible motion to the Cord of the 6 
ther : ana not oncly {0 but alfo a harmony. 


-Prosrim. LXXIII. | 


Of 4 velfed which containes three feverall kindes 
Liquar , al put in at one bung- hole , aad drawn 
; ong at one tap feverally without 


mixture. 
He veffell is thus made , it muft be divided 
™ into three Cells for to conteine the three fir 
quors , which admit to be Sack, Claret, an? 
White-wine: Now inthe bung-hole there is a” 
Engine with three pipes , each extending to hit 
proper Cell ,into which there is put a broaeh 0! 
funnell pierced in three places, in fach fort, cha" 
placing one of the holes right againft the pip 
which anfwereth unto him, the other tvvo pipe? 
are ftopped;then vwvhen itis full ,curne the ful” 
nel, and then the former hole vvill be ftoppeds 
and anothér open, tocaft in other vvine vyith 
our mixing it vvith the other. 

Novwv to dravv out alfo vwvithout mixture,4 
the bottome of the veffe there mutt be placed | 
a pipe or broach, vvhich may have three pipes? 
and a cock pierfed vvith three holes fo artific! 
ally done, that turning the cock, the whor 
which antvvereth to fuch of the pipes that a 
placed ar the botcom,may iffue forth fach vwit 
as belongeth to that pipe, & turning the Cot” 
to another pipe,the former hole vyil be fopaee) 


- ra 
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 andfothere willife, . - ~ bistigek Be 
Torth another kinde zi. aig 
Of wine without any =~. 
Xtures.;. but the, . 
- Cocke may be fo.orgi.) <-.fF- 
fred that there may p°- 
Come out by it two. quae” 
_ Nines together,or all  -“ 
 threekindesaconce: 
Ut it feems beft.. 


” 


Leo 
_ When thatin one yeffelland atone Cocke, a= 
Man may draw feveratl kindes of wine, and : 


r Which he pleafech to drink. | 


PRoBLeE M-LXXY, 
. Of burning-Glaffes. Lies 
]N this infuing difcourfe 1 will fhew the in- — 
", Yention of Prometheus how to fleale fire from : 
Heaven, and bring ic down to the Earth; this » 
Sdone by a littleroand Glaffle, or made of 
Keele, by which one maylight a Candle and - 
ake it fame, kindle Fire-brands to wake them © : 
Uhe, mele Lead, Tinney Gold ,and Silver, in ta 
_ Clittle time: withas gteateafe aschoughithad > 
en. putinto a Cruzecoveragreatfire. . = > 

fae te You not read of Archimedes of Syracue 
. one when he could not come tothe Ships 
& 44 celins which befieged that place,to hin- 
“g.. and impeach cheir aproach , he flung huge 

angen oy his Inginesto fink them into the Sea, 
ing Jfansformed himfelfe into /upiter,thunder- 
— “Sdowne from the higheft Towers” of the ° 
jae me OK Town, 


Me 
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Town, his thunder-boles of lightning into the 
Ships caufing a terrible burning , in del” 


pite of Neptune and~ 

WW (ha > his watery region: Ze : 
\ ; ‘naras Witnefleth chat 
Proclus a brave Ma- — 


thematician , burned ” 


' the Ships of Vitali- 

~ aa, Which were come 
— "to befiege Conftanti- 

mople; and daily experience may let you fee 


inthe fame manner © 


great effects of burning: fora Bowle of Cry- — 
ftall polifhed-; or a Glaffe thicker inthe middie — 


‘than at the edges, will ‘burne exceedingly, nay — 
a bottle full of water expofed to the Sunne will 


burne}when the Sunne fhineth hot, and chil- — 
dren ule with a Glaffe to burne Flies which are | 


again{t the walles , and their fellowes cloaths. © 


‘But this is nothing tothe burning of chofe — 


Glaffes which are hollow , namely chofe which — 
are of fteele well polifhed, according toa pa- 


rabolicall or ovall fection. A {phericall Glaffe, — 


or that which is according to the fegment ‘of a 
_ Sphere, burnes very effectually about the fourth — 
part. of the Diameter ; notwithftanding the Pa- . 


rabolie and Ecliptick fections have a great ef- 


fet : by which Glaffes there arealfo diverfe fi- 
gures reprefented forth totheeye. 2 
The caufe of. this burning is the tniting of 


the beames: of the Sunne , which heat migh-" 


tilyin the point ofconcourleor inflammationy 


ere 


| a. 3 
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Which iseither by trantmiffion or refleGiogs 
ow itis pleafant to behoid when érte breath- + 
‘thin the point of concourfe , or throwech 
‘ {mallidutt there, or fprinkles vapours of hot wa-" 
ter in thac place; by which the Pyramidal 
Point, or point of inflammation isknowne. Now. 
Ome Authors promife to make Giaffes which» 
all burne a great diftance off ; but yet noe 
fen vulgafly produced, of which if they. were: 
Made, the Parabolie makes the greateft effeg , 
and is generally held to be thé invention of 
©Irchimedes or Proclus. | : 
 Mugians in the 5 ( bp. of his Treatife of 
{Shericall Glaffes, fhewes how otie may ferve? 
imfelfe with aconcave Glaffe, to light fire iit: 
the fhadow, or neare fuch a place where the 
Stnne fhines not, which is by help ofa flac’. 
Glaffe, by which may be madea peretflion of 
the beames of the Sud iftto the concave Glaffe, 
Adding untoit chat ic ferves to.good ule co put 
- ‘Netoa Mine, provided that the combuftible 
Matter be well applyed before the concave. 
| : slaffe . in which he faies true : bur becaufe all 
the effed of the practice depends upon the 
_ Placing of the Glaffe and the Powder which he 
‘Peaks notof: I willdeliver here a rule more 
p SPherals sc) ehte SS 
- “towone may place a Burning-glaffe with hig. 
- y Mbuftible matter. in fuchfort,chatatacon- 
~ g'Rient houre of the day, the Sun fhining, i¢ 
; hall cake fire and burne : Now itis certaine © 
. . ‘ K x t . Ste | \ dts de 


- 
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thatthe ‘point of inflammation or burning, is 
changed as. the Sun changeth place , and no ~ 
more nor leffe , than the fhadow curnes about 
the ftyle'ofa Dyall ; therefore have regard to 
the Suns motion, and his height and place: a 
Bowle of Cryftall inthe fame place that the top 
of the ftyle is, and the Powder or other combu- 
{ible matter under the Meridian, or houre of 
12,1,2,3,&c.or any other houre, and, under 
the Sunsarch for that day: now the Sunne 
comming tothe houre of 12, to 1,2,3, &c. the 
Sunne cafting his beames through ‘the Cryftall 
Bowle, will fire the materiall or combutftible 
- thing, which. meetsin the point of burning:the 
like may be obferved ofother Burning-glaffes- 


bbb dob ood bo dey 
—:., BX AMINATION. } 
T is certsinein the firft part of this Pro- 
I blemethat Conical concave and {phericah 
Glaffes, of what matter foever , being placed 
toreceive the beames of the Sun will excite 
heat ,andthat beat i forsuch the greater by 
how much it necre the point of concarfe o 
inflamations But that Archimedes or Procls 
did fire or burneShipps with [uch Glaffesy 
the ancient Hiftories are filent, yeathefelue 
fay nothing : befides the great difficult 
that doth op ofe it in firinbiedl , and the 
waster that the effect i to work upon: aa’ 


SRS bic) a ey 
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by acommon Glaffe we fire things meare at... 
‘band, from. which it feems very facil te 


Sich which are leffe read, to do it-at afarre 
reater diftance, and fo by retation fome. de- 
Liver sothe World by fuppofitionthat which 
never was done in action: thiswe fay the 
Yather ; nottatake away the moihexcellent 


Wot, eas De raed 1 ele ot 


and admirable effects which arein Burninge 


: Rlaffes, but to hem théevariety of Antiquity, po 
4nd truth of Hiflory: and as touching:te 


burneat a great diflance, as is [aidof fome, 
it w.abfolutely impoffiole, and thatthe Pa 
rabolicall and Ovall..Glaffes. were of Ar- 
Chimedes and Proclus invention # much 
wncertaine : for befides the conitradion of 
Such Glalfes, they are more difficult than the 
 ebtufe concave ones are , and further, they 
Caf} not a great heat but neere athana . for if 
*tbecalt farre off, the effect w little, and the 
heat weake, or othermife [uch Gtalfes misft 
be &reatly extended tocontract many beames 
MOamalle 4 fob fesenh quantity of beames in 
Parabolicall.and.Conicall Glaffes, the point 
°f inflammation ought 18 concur in a-point , 
Phich ys very dif fiulr tobe done inadue pros 
Portion. Moreover if the place be farre re 
Mote, as is [uppofed before , fucha Glafe 
S4nnot be wfed but at agreat inclination of 
a ee 
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the Sanne, by which thee fed of burning t 
‘diminifbed; by reafon of the weakneffe of the 


- Suxne-beames, 


“ae Andheremay be noted in the laftpart of. 


the Probleme, that by r:afon of ebftactes if 
‘one plaineGlaffe be nor. fuf ficientya fecond — 
Gla{fe way beappiyed t6 help at: that forf by 
one frmplereficétion mt cannot be done, yet by 
a double rificction the Sun-beames may be 
caft into the faid Caverne or Mine,and | 
though the sefledled beams in thiscafe be 
weak. yetoupon a fic cumbaftible matter it 

will not facte to ao the cfd. prin’ 


cto PROBE MADR KVE oc eS 
Containing mony ple-[ant, Queftions by 
4. Way of Avithmeticke. 
1 Wil! not infertin this Probleme that. which. 
is drawne from the Greek Lpigrams , but - 
* propofing the Queftion immediately will give 
the aniweralio, without faying'to fhew the 
manner how they are anfwered ; in chis J will 
_norbetied tothe Greek tearms , which J *ac- 
count not proper to this place, neitherto my — 
purpofes det thofe wead: that. wilh Diophants — 
Schenbélius upon Exslist and others, and they 
may be fatisfied bei ec tagn yoke 
ae Of the “fle and the Mule. . ksi 
|’ happened that the Mule and the Affe upo# 
*a day making a voya c¢.each of them i | 


9 


" j 
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a Barrell’full of Wine : now the lafie Affe fele 
her felfe over-loaden, complained and bowed 


Under her burthen; which thr Mule feeing faid © 


unto her being angry , (for it was inthe time 
When beatfts fpake) [hou great Affe, wherefore 
Complaineit thou ? iff had but onely one mea- 


fare of that which thou earrieft, I fhould be 


loaden twice as much as thou art, and ifJ 
thould give a meafure of my loading to thee, 


_ ~ Yet my burthen would be as much as thine. 
_._ Now how many meatures did each of them 


Carry ? Anfwer, the Mule did carry 7meafures, 
and the Affe 5 meafures : forif the Mule had 
One of che meafures of the Affes Joading, then 
the. Mule would’ have 8 meafures , which is 
double to 4,and giving one to the Affe, cach of 
them would have equall burthens: to wit, 6 
Meafures apiece. 45:3 
Of the nueber of Souldicrs that fought before 
sis ola Troy. 
Omer being asked by Hefodus how many 
< Grecian Souldiers came again{t Troy ? who 
anfwered himthus; The Grecians, faid Homer, 
Made 7 fires,or had 7 Kitchins, and before eve- 


Ty fire, or in every Kitchin there were 50 broa- 


Ches turning to rofta great quantitie of flefh, 


- 


and each broach had meat enough to fatisfie 
200 men: now judge how many men there 
qughe be.. Anfwer, 315000. that is, three hun- 
: €d and fifteen thoufand apg iscleare. 
»Y multiplying 7 by 50 , and the produ& by 
980 makes the faid 315000. | z 


SEG, K4 3 of 
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Of the nunsber of Crowues, t bat 
tye men had. | 


Obnand Peter had certaine number of crowns: 
J} j0tu {ard to Peter ,1f yougive me 10 of your 
crownes,1 fhall have three times as'much as you — 
have: but Peter faid to J.b4; 1f you give me 10 


> 


of your crownes I {hall have 5 timesas much as | 
you haves, how much had each of chem? An-— 


dwere, Jobs bad 15 crownes and 5 fevenths of a 
growne, and Peter had 18 crownes, and 4 fe- 
yenths of acrowne. Forif you adde 10 of Pe- 
ders crownesto thofe.of fokusthenfhould Jobe 
chave.25 crownes and. 5, fevenths of a crowne, - 
which iseriple.to, thatof Peezs, viz. 8, and 4_ 
, fevenths ; and jobs givitig (oto Peter ‘Peter 
_— fhould:have then 28 crowns, and 4 fevenths / 
ofacrowne, whichis Opintupla j or 5 times as 
much as joba had left, vic. 5 crownes and 5 fer 
Yenths, ae SS Eee 
~ Inlike manner two Gamefters playing roger 
ther, 4 and B, after play «4 faid to B, Give 
Me 2 crownes of thy money , and fhall’ have 
twice as much asthou haft: and B eee 
Give me 2 crownes of thy Money, atid] thal 
have 4 times as much asthou haft : how how — 


ws 


much had each ?Aniwet, 4 had | 3 ands fe 


—* ae 


. - ¢3 staid 2 te Pied” | if 


y ‘1 stereer ee 
: hey 


2? i cbishsdiesiem OCS 
Ligh pee, 
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- About the henre of the day. 


< ze \ - : > 
Ome one asked a Mathemacian whata 


__ Clocke it was ; who: anfwered that the reft of 


theday is foure thirdsof that which is paft: 


Now judge what aclockic is. An‘wer, if the 
day were according to the Jewes and ancient 


<omanes , whichmace it alwayes:to ber2 _ 


: 


 Doures , it was then thes ‘houre, and one fe- 
 Venth ofan houce , fo there remained of the. 


Whole day 6§ thar is, 6 houres, and '6 fevenths 


_. Of an hour.Now if youtake the } of 54 it is2? or 
and’ 7,wkich multiplied by 4 makes 6 and $, 
Which is the remainder of the day,as before: but 

ithe day had been 24 houres, then thé! Houre 


lad been ro of theclock,and two feventhes of 


&n houre , which is found our by dividing 12, | 


_ There might have been added many curious 


Propofitions in this kinde jbur they 'Wé6uld be 


600 difficult for the moft part of people: there- 


- f0re | have omirted them.” 


ate “OF Pythagoras hb Secholters. " om 


| Prthagorae being aked “what” aimber of 


Schollers he had , anfvvered , that halfe of 
them fludied Afathemaritkes, the Fourth part 


| Phy fick , the feventh part Rethorick , and be- 


: deshe fiad 3 vvomen D novv judge you faith 
sarhowy many Schollers Lhave. Anfyver,be had 
Sy all 2%) the halfe of which is 14, the ane 


{ 
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of whichis 7, and the feventh part of which 1% 
which 14, 7,and 4makes 25, andthe othe? 
3 to ag ‘up the 28, were the 3 women. 


oft the number of seh pples given amon ft 
the Graces and the Mufes.. b | 


4 He three Graces carrying Apples upon a 
‘ eee the one as many as the other, met 
“with the 9 Mufes,, who asked of then fome 
_ of their Apples; fo. each of the Graces’ gave (0 
-each,of the Mufes alike, and the diftributio® 
-being made, they found that the Graces & che 
Mufeshad oneas many asthe other : Theque-_ 
ftionis how many Apples each Grace had and 
-how; many they. gave to_each Male? Po ane 
-tvver the, geuttion, joyne the number of Grace 
and Mu ufes together vvhich makes 12, and fo 
many Apples had each jor Nove may ‘you 
take the-double,triple,&c. of 12 thatis 24, 36, 
ae conditionally. that if each Grace had but 
2, thenmay therébe allotted to each Mule 

ras one onely; if 24,thento each 2 Apples, f 
26,then to each Mufe 3 Apples, and fo the die 
‘ftribution heing made,\they havea ee eimae 
sas is “298 asmany as the ottier. ci 


Of the Teftament or laff } wil fe 7. 


djing Father. 4 

A Dsing Father lefta: thoufand Crovynes « 
his twvo ‘children; the. one. bein 

‘egitinus and the other a Batard, contr 


a» 
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Nally thatthe fifth part which his, legittimate 
) ‘Sonne fhould have, fhould exceed by.10, the 
| fourth) part of that which the Baftard fhould 
4 ave: what was each.o nes part ? Anfwer, the 
 ““Sitimate Sonne had.577 crownes and §, and 


Part of 577 and 7 ninthes is 1i5,aud £, and the 


Urth part of 422 andZis105 and£, whichis” 


) “He then 15 by 10, according to the Will 


aJaa 


Ni 1 jthe fourth¢9 a& halfe, therfifth 9 & a 


| And whalfe . whiclrtegetber makes 6co Drams 
* before. 
- ao) age oe Oke ee eee ? 
A Upid complained to his mother that the 
ba Mufeshadtaken away his Apples, (tie, faid 
gy {00K from me the fitth part 5, Exterp the 
is clfth part, 7 haba the exghth part, AZclpemene 
a ® twentieth part, Erates the seventh part, 
wal menethe fourth past; Polyhymnia took a- 
_ “¥30,) Vrania. 120, . and ( aliope 300. # 


1 ~~ there 


the Baftard. 422 crownes and 3 now the fitth. 


ee ot ee 
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~ there vvere'left me but 5 Appls,hovv many had | 
“hein allatthe fir? ban{vver 3360. © 
 Theréarean infinite of (uch like qneffions # 
: 7534 the Greck Epigrams: but it would be #i 
“ pleafant to expreffe them all : I will onely.adde om 
more, and few a generall rute for all the ret. 


Of a Mins Agee 0 0) 


SEV F-31130? Bai by4456 5: rt 
A Manvvas faid to pafle the fixth part of his 
life inchilde-hood, the fourth ‘part in bh? 
youth , theghind part in. Manhood , and 19 
_ yeares befides in old age : what might his Ag’} 
“be ? theanfvver is, 72 yeares s vvhich.and all 0” 
others is -chus refolved : multiply.:.4 and_;. toge” 
ther, thatis,6 by 4 makes 24, and thatagait” 
‘by 3 makes'72,/thentakethe third part of 71] 
~yvhich is 34,the fourth-part of it, vvhich is 1%) 
tand the fixth!part ofit vvhich is +2,thefe add 
*together make 5.4,vvhich taken from72,. rel) 
878. this divided by 18({pokenin the Queftion) ' 
- egives: xjwhich multiplied by the {amme of che} 

eparts, vies 72;makes'72,the Anfyver as befor 


iB 


It0T39 
Of the Lion of Browxe placed upon aFoun- | 
. . . taine with this Epigramme. % 
SLL-ISAT Por % oO Ps" lanios bag? Be 
Bush aN seitin A acd rawie eeile, io a 
Vrofit ripht eyeif Met'vvater pafle, 7 
Oa due Cifterherd 2 dayes': if I ler # t 
paffe outof the left eye,’ it will be filled 1) 
dayes if (fe out of my-feet,the Ciftern WV, 
be’ 4 dayes a filleig, butif Flet the water pill ) 
“out of my mouth, can filfthe Ciftern ae 
iJ +4 ) (8) 


~~ 
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houres: in vvhat time fhould I fillit, if  poure. 


‘forth the yvater at all the paffages at once? 

~ The Greeks ( the greateft talkers in the 

World)varioufly apply ‘this queftion to. divers 
‘atues, and pipes of Fountaines : andthe folu- 

Non is by the Rule of 3, by agenerall Rule , or 
Y Algebra. They have alfo in their Anthole- 


Semany other queftions , but becaufe they are 


_ Nore proper to exercife,than to recreate the f{pi- 
Tit ,T pafle chem over (as before) with filence, 


ProgreusLXXVII. 


Divers excellent and admirable experiments’ 
. upon Glaffes. wrk oe 

THete is nothing in the world fo beautifull as 

light: aed nothing more recreative to the 

fight, than Glaffes which refled : therefore I 

Will novy produce fome experiments upon 


“tem, not chat ] wvill dive into their depth(that — 


Vere to lay opena myfterious thing ) but that 


4s fuppofe therefore. thefe principles , upon 


_ Which is built the demontftration of the appa- 


“ances which are madein all fort of Glaffes. 


Thal the Angle of Reflection , by the firft 
“GO. of the (atoptick of Exc: 


Secondly, that in all plain Glaffes , the Images 
“te {cen in the perpendicular line to the Glafle 
Fin = ee ee as 


“4 6 35. 


Which may delight and recreate the {pirits: Let 


bra irft that therayes or beames, which reflet 
‘Pon a Glafle , make the Angle of incident 
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as far within the glafs.as the object ts without it- 
Thirdly, in Concave, or Convex Glaffes,the 


' Images are feen inthe right line which pafleth — 


7 


- placed Glaffeupon awall, you fhall fee no-- 


dicular line before ic , neither can he fee an ob- 


and place it upona Table or Horicontal. Plaines 
you fhall fee auching of that -which is upo® — 


from the objet and through thé Centre in the — 
Glaffe. Theo.17.and 18. ae 4 
Andhere you are tounderftand, that there is — 
not meant only thofe which are fimple Glafles 
or Glaffes of fteele, but all other bodies, whictt 
may reprefent the vifibleImage of things by 
reafon of their refle@ion,’ as Water, Marble, — 
Mettal, or fuch like. Now take a Glaffe in your 
hand and make experiment upon that which — 
tolloweth. | | 


' Experiment npon fle and plaine Glaffes. 


Piet. ,; @.mancannoc fee anything in thefe 
Glaffes,if he be not directly and in a perpen - 


je&in thefe Glaffes, ifitbe notin fuch a places 
that makesthe Angle of incidence eqnall to the 
Angle of reflexion: therefore. whena Glaffe 
ftands upright, chatis, perpendicular to the’ 
Horizon,you cannot fee that whichis above, — 
exceprthe Glaffe be placed down flat:, and to — 
fee that. on theright band, you muft be on the — 
left hand, &e. toate 9 
“Secondly, an image cannot be feen in a Glas 
ifitbe mot raifed above the furfaceofit; oF 


thing which is upon che pline of the wall, v 


+ ¢ 
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‘Thirdly; ina plaine Glaffe allthat is feene 
WPPeares or feemes to fink behinde the Glafle, 
8S muchvas the image is before the Glaffe, as 
Sforeisfaid. "i bosch 
Fourthly, (as in water) a Glaffe lying downe - 
 “8t, or Horizontall, Towers, Trees, Men, or 
“ty height doth appeare, inveried or upfide 
OWne ; anda Glafle placed upright,the right 
and of the Jmage feems to be the left, andthe 
left feems to be the right. Fifthly, will you fee. —- 
‘Na Chamber that which is done in the'ftreet, - 
Withour being feen : thena Glaffe mutt be dif- 
Pofed ,. chat theline upon which the Jmages 
some on the Glaffe, make the Angle of inci- 
dence equall to that Angle of reflexion: 
 Sixtly, an height(as fuppofe D E.) may be 
Meafured by a plaine Glaffe,as let the Glaffe be 
‘Placed downe upon the ground , andlet the 
Ye be arc: fo farre rik Pea 
Groved from. thes: 
C affe,that the eye at 
of May fee the toppe.. - 
the Tower E inthe - 
‘gle or edge ofthe 
ling 2 2t 4,but in the: 
the - reflexion C A, | 
fan Meafure the di- | -@. 


fo. © between your |. TX rg 
4 ¢Pand the »point uf 
facia’ diftance. gh ge | | 
Towecne the Glaffe 4ytand thetoot of the 
fon," 2, ¥iz44d D. Now as often as A B-is | 
~ = 04D, fo often doth the height of ther 
. = | Tower 


ig tt A 


a 


may fee the hinder part of your head, in that 


‘is ,the Moreapparances-you fhall fee,the one div 


done many wvayes: as placea Glafs higher cha? 


ass ps fr Ses ‘ y j 
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Tower E Dcontain the diftance from your eye 
tothe foor, viz. (’B for the Triangles 4,3,C> 
and 4,D,£, are equal Triangles: therefore as 
B A.to AD, foc B, to E D, or alternately 
asB A.toB( fo 4 DtoDE. 
“Seventhly, prefenta Candle upona plain€ 
Glaffe,and iook flaunting upon it , fo that the 
Candle and the Glafle be neere in aright lines 
you fhall fee 3,4,5, écc.images , from one an 
the fame Candle. | 
Eightly,take tvvo plaine Glaffes , and hold 


- them oneagainft the ocher,you fhall alternately 


fee them oftentimes.one vvithin the other., yea 

vwvichin themfelves,againe and againe. ae 
Ninthly,if you holda plaine Glaffe behinde 

your head,and another before your face , you 


Glaffe vvhich you hold: before your face. 

’ Tenthly, you may have a fine experiment it ' 
you placetvvo Glaffes’ together | that they 
make an achte angle, and fo theleffer the angl¢ 


rect,theOtherinverfed>.the one approachingy 
and the other retiring. ee 
Elevencthly,it isa vvonder & aftonifhment 00 
fome,to fee vvithina Glaff: an Image vvithoul 
knovving from vvhence it came, and it may bé 


the eye of the beholdersand right againftit # 
fome Image ; foirrefteth not upon the bebo!” 
der , bur doth caft the Imageupvvards. het 
placeanother object , fo that ic rele } or me Pd 
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| ate Ithage downewatd to the eye of the {pedta>. 
or without perceiving it being hid behinde 
Mething, for then the Glaffe will reprefent a 
tute contrary thing, either that which is 
fore the Glaffe, or that which is about it » to 
Wit,the other hidden object. ¥ 
_ Twelfthly, if there be ingraved behinde the 
backfide ofa Glaffe, or drawne any Image up- 
nit, ic will appeare before as an Image, with 
Utany appearance: or‘ portraféture to be per= 


Stived 


EXAMINATION. | 
Y tas 12 Article of ingraving an Iinage bchinde 
the Glaffe, will be of no great con[equence , be- 
Caufe the lineaments will feen: fo vbfcure,but if there — 
Were painted [omse imaze, andthen that covered ac= 
Cording tothe uluall covering of Glaffes behinde; 
8nd fo made up like an ordinary looking-Glaffe ba~ 
Ying an Image in thé middle,in thes ref pect it wowld 
be j ufficient ly pleafant: “andthat which wold ad= 
tre the rgnorant ; and able to exertife the moolf 
| Subeineg and that principally if the Glaffe bein 
Saab fcure place, andthe light which ss given toik 
) * [ome what farre off. MANS: ‘ 


Lace a Glaffe neare the floor of a Chambers 
_. & make a hole through the place under the 
a Glaffe, fo that thofe which are below may not 
| BtCeiveic,and difpofea. Bigi Image oe 
ne | ri 


a 


To eee Se ' 
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the hole fo that it may caft his {pecies upon the 
Glaffe, and ic will caufe admiration to tholé 
which are below that know not the caufe; The 
fame may be doneby placing the Image in 4 
Chamber asyoyaine , and fo make it to be 
feenupon the fide of the Wall. 

14 In thefe Channel-Images which fhew oné | 
fide a deaths head, & another fide a faire face’ 
and right before fome other thing : it isa shing 
evident, that fecting a plaine Glaffe fidewife t 
this Image you fhall feeitina contrary ig i 
then that which was prefented before fidewile: 

15 Laftly, it is a fine fecret to prefent unto 4 
plaine Glaffe writing with fuch induftr y, chat 
one may read it in the Glaffe , and yet out @ 
the Glaff: there is nothing to be known, whic 
willchus happen, the writing be writ back 


ward: but chat which is more ftrange, to fhew — 


a kinde of writing to a plaine Glaffe, it fhall ap 
pear anotherkinde of writing both againtt fenfé 
and forme, asifthere were prefented to the 
Glafle WEL .it would thew ic MET; ifit were 
written thus MIV , and prefented to the Glafle: 
it would appeare thus VIM; for.in the firft, ! 

théGlaffe iy fat ,thenthe things are inverfe 

that are perpendicular tothe Glafs,if the Glafs 
and che object be upright,then chat on the right 


hand, 1s curned to the left , as in the Jarter. 


And here 1 ceafe to {peak further of hel 
plaine Glaffes, either ofthe Admirable multi- 
plications, or appearances, which is made in 4 — 
great number of them;for co content the oe 
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in this particular, one mutt have recourfe to the — 

_ Cabinets of great Perfonages who inrich 
themfelves with moft beautifull ones. 


Experiments apon Gikbousyor conve x 
“Spherical Glaffes. — 


JE they bein the forme of aBowle, or partof 
a great Globe of Glaffe, there is fingular con- 
tentment to contemplate on them. ; 
Firft, becaule they prefeat the objects leffe 
and moré gracious, and by hovv much.more the 
Images are feparated from the Glaffe, by fo 
much tue more they diminifh in Magnitude. 
_ Secondly ,they that. thew the Images plait- 
ing , or foulding, which is very pleaiant , el- 
pecially when che Glaffeis placed downe, and 
behold in it fome Blanching, feeling, &c. The 
Upper part of a Gallerie, the porch of a Hail, 
&c.for they will be reprefented as a great veifel 
having more beliy in che middle thea at the 
two ends , and Pofts, and Joifts of Timber wilf 
eeme as Circles. | Saw een 
Thirdly, chat which ravifhech the fpirits,by. 
the eye, and which thames the beit perfpecive 
Painting that a Paintercan make , is the beau- 
ttfull contra@ion of the Images, chat appeare | 
_ Within the fphericity of thefe fmall Glafles:for 
Prefent the Glaffecto the lower end of a Gal- 
atie, or at the Corner ofa great Court full of 
Cople , or towards agreat {treet, Church, for- 
fication, an Army ofmen,toawhole Cittie ; 
All the faire Archice@ure, _ appearances will 
: = | ! be 


ht 
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be feene contracted within the circuit of the - 
Glaffe with fuch varietie of Colours , and’ di- 
ftin&tions in the leffer parts, that! know not — 
inthe world what is more agreeable, to the 
fight,and pleafantto behold, in which you will 
not havean exact proportion, but it will be va- 
riable, according to the difta nce of the Objet 
from the Gla fle. AERTS S, 
Exptriments spon hollow, or Concave 
Spherical Glaffes. 
] Have heretofore fpoken. how they may 
burne, being made of Glaffe , or Metall, it re- 
maines now that] deliver fome pleafanc ufes 
ofthem, which they reprefent unto our fight, 
and fo much the more notable it will be, by 
how much the greater the’ Glaffe is, and the 
Globe from whence jrisextracted for itmuft © 
in proportion asafegment of fome be made 
circle or orbe. - 


dy Ssdudi Sido dode So drdod 


"| EXAMINATION.» 

JN thise may obferve that a fettion of 2.3. or 4 
Lnchesin diameter.,may be (egments of. [pheres 
of 2.3- 074 foot . may of fo many fadome.. for it 6 
certaine that among ft, thole which comprehend 4 
Great portion: of 4 leffer. [phere , and. thofe which 
| comprehend a little fegment.of a great (pherre, whee 
2 ther they be equall or not infettion, there will bap- 
: pen ancvident difference inane an. she. fame exp 

: , aad 


» 


( 
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a riment, inthe number, [ituation , quantitie , and 
—— Sigure of the Imsagis of onc or many different objetts, 
_ and in burning there is a great difference. ee 
; l Aginus,ina \trle Tra@ace that he had up- 
on thefe Glaffes , witneffeth of himfelfe 
_. that hehath caufed many tobe polifhed for 
 fundry great Lords of Jtaly , and Germanie , 
__- which’were fegments of Globes of 2.-2:and 4. 
foot diameter ; and T'wifh you had: fome fuch — 
like to fee the experiments of that which fol- 
loweth ; it isnot difficultto have-fuch made, 
_ Or bought here in Town,the contentment here- 
in would beare with the coft. | 


a bs 


‘ 


pest 


i 4: ve | 
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ssn | enh Aa 
J Ouching Maginushe hath nothing aydedms to 
»| the kaowledge of the truth by hs extract ont of 
7 Vitellius but lefties eXpetline it from others; ram 
ther than tobe plunged inthe [earch of it himfelfe., 
“ffefting rather thes forging of the matter, and 
Compafition of the Glaffes, than Geometrically te. 
CRablifh their effets? 6 hve tive 


Pict therefore in. concave Glaffes,the Images 
“are feene fometimes upon the furface of the 
“laffes;fometimes.as though they were with- 
MNitand behinde it, deeply funk into it, fome- 
times they are feene before , and without the 
e, fometimes between the obje@& and the 

ak, edd 3, aie Glafles 


,! 
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’G laffe:fometimes in the place of the Eye,fome- 


times farther from the Glaffe thenthe obje& 


is : which comes to paffe by reafon of the di- 


vers concour‘s of the beames,and change of the 
place of the Images in the line of reflection. 


aanannsozsnesnsess anaes 
EXAMINATION. 


He relation of thefe appecrances paffe current 
among? moff men . but becaufe the curious 
way ot receive preyudice in their experiments, 
fomethng cught to be faidthereofto give it amort 
divelytonch: 1 the true caujes of thefe appearances, 
19 the fitft place iz us wmpuflible that the Image can 
be wpouthe [arface of the G Isffe, and it ws ‘a prix: 
cipal pont to declare truly which place the I- 
mage # {een om the Glaffe : thofe 1] at are more | 
dearned m Opticall knowledge affirme the contrary; 
ad rature st felfe givesit a cevtaire place accord- 
ing 10 its pofitton ,* beg alpayesfeen in the line of 
refictlion ‘which Alhazen,’ Vitellius sand others 
fu of grea knowledge , bave confirmed by thew 
worstings: batinthesw particular they were tod 
munch occupied by ihe authority of the Ancients who 
sere vot {x fficsemt!y ce cuns{pett im experience, npo# 
sehech the princrples of rhis fubjebl ought to bebutlts 
and frarched nor {ullyinto the tue caufe of thet 
appea- ances, feeing they I: ave wnte pofterities mary 
Rai fircove thet wrstings, omd thofe that a ) 
Psi eee Sia eee * aa then 
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| then for the moft part fellintothelskeerrers. 
is far the Jmagesto bide in the eye. it cannot be 
«OMe ss imp rtinen: and chfurdsbut ix followeibthat, | 
by how much weerer the obiett atproucheth to tke 
‘Glaffle, by fo much the nore the appearances [eems 
 tocome to the eye: and tf the eye be without thi 
Potne of concourfe, andthe cbjeE alfo; aslong as 
the objet approachetbrhereto, the reprefentation off 
the Image cometh neeretheeye , but paffing the 
Point ‘of concour(e it goes back agasme:thefe ap- 
earancesthus approaching dw net a istle afto- 
mi(h thofewhich are ignorant of the canfe: they 
are inverfed, if the eye be without the post of con- 
Conrfe until the objett be wuthin, but contrarily if 
the eye be between the pant of conconrfe and the 
Glaffe , shenshe Jmages are direkt: and if the 
eye or the object be sm the point of concourfe, the | 
Glaffle willbe enlightened, andthe |magesconfu- 
fed, and if skere were but afpark of fire mthe [aid 
Point of concourfe, all the Giafle wonld feeme a 
burning fire-brand, and we dare [ay it would oc- 
Curre without chance,and im the night be the most 
Certaime and {ubrsleft light that can be, ifacandle 
were placed there. And whefocver (hall enter snto 
the (earch of the truth of new experineents in this 
yee without doubt he will confirme what we 
here Speak of: & will finde new Isghrs with a con- 
Veniable pofition tothe Glalle,he will have refctti- 
on of quantitees of sruth,and five fecretsin nature, 
Jet not known, which ee eafily comprehend 


- - 9 “ . 
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af be have but an indifferent fight , and may affure A 


himfelfe that the images cannot exceed the fight y 
nor trowble it , a thing too much absurd to matures 
— Andit is an abjolure verity in this {cience , that 
the eye being once placed im the line of reflettion of 
any objett and moved in the {ame line: the obc& 45 
feene in one andthe fame place immutable; or if tht 
Image and the eye movein their ovne lines , the re 
presentation inthe Glaffe feemes to inveft it felft 
contingally with a different figure. 
N Ow the image comming thus to the eye, 
~ “thofe. which know not the fecret, draw 


their (word when theyfee an Image thus to iffue 
out of the Glaffe, or a Piftoll which fome oné © 


holds behinde : and fome Glaffes will thew a 
{word wholly drawre out , feparated from the 
Glaffe, as though it were in the aire : and itis 
daily exercifed , thata man may touch the 'I- 
mage of his hand or his face out of the Glaffe, 
which comes out the farther, by how much the 
Glaffe is great and the Centre remote. 


EXAMINATION, 


N Ow that a Piftoll being prefented to aGlaffebe- 
 hinde a man , oorld come ont of theGlaffey 4 
grake him efraid that lands before, (ceming tofooot 
at hig. this cannot be: forno object whatfoeve”, 
ee ee tr : - os E prefentes 


SE a eS ee ee eee 
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Prefented 10 a concave Glaffe , if it be not meerer to 
the Glaffe then the eye 15, it comes wot out tothe 


Light of the party; therefore he needs not feare that 
_ Which is fasd tobe behinde bis back, and comes out 


of the Glaffe; for if it doth come out , it muft then 
necelfarily be before his face , (. in a concave Glaffe 
whofe Centre ts farre remote ,1{ a [word, frick ,or 


Suck eke be prefentediothe Gloffe, it hall totally be 


Seen tecome forth of the Glaffe and all the hiavid that 
holds it. And bere gener ally note,that if anImage 
$e fen to sffueout of the Glaffe tocome towards the 


_ Jace of any one that ftauds by, the objctt (hall be 


likewife (een io thruft towards that face tn the Glas 
and may exfilybe kxowne to all the flanders by : fo 
many perfons flandyng before a Glaffe,if one of ‘the 


 Sompany take a fword,and would make tt iffue forth 
| tewards any other that Stands there: let him chufe 
has Image mthe Gl fe and carry the. (word. right 


tewardsit and the effctt wei follow, In like mun- 

ter oneshand bemg preented to the Gloffe as st ts 

thr uff towards the C entre, fothe reprejentation of 

& comes towards st ,and fothe hands will feemeto 
¢ united, er to touch one another. ees 


‘FRom which may be concluded , if fuch’a 
__Giaffe be’ placed at the feeling or planchir 
fa Hall, fo that the face be Hirizontall.. ne 
look downward; one may fee underit asic 
_ Were a man hanging by the feet , and if ther 
Were many placed fo, one could not enter into 


- 


that Beg ribon great feare or scaring : for 
. | | “one 
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one fhou!d fee many menin the aire as if they 


were hanging by the feet. 


Srdvdudidddidr dod Sk) 


EXAMINATION. 


> Siren 55 Glafle tyed at a feeling or plan’ 
ching , chat onemay [ee a maw hang by ibt 
feet in the aire, and fo many Glaffes , many mitt 
may be een: without cancion this te very abfurd fot 
if the Glaife or Glaffes be not fo great thar tht 
Ceutre of the {phere upon which st was made, eX” 
tend not were to the bead of him that is wnder it, # 
will wot plealantly appeare , andrhough the Glafis 
fbould be of that capacity that the Centre did ex” 
tend fo farre, yet will not the Images be feene 14 
| thens which are from the Glafle, but ony to thoft 
which are under it, or neere untoit : and to them # 
will not ably appeare, and it would be moft admic 
rableto have aGallerie vaulted over with {ach 
Glafles which would wonderfully aftonifh any ott 
that enters into st : for a the things in the G aller) 
would be {een to hang in the aite, and you could not 
walk without incountersng airie apparitions. — 


Econdly , in flat or plaine Glaffes the imag? 
“is feenequall to his objeé , and to repre 
fent a whole man, there ought to be a Glafle # 

‘Breat asthe Image is: In convex Glafles the ie 
Mages are {een alwayes lefle,in concave piers” 

7 oes 


One 
as shin Pyramide of ficth , inverfed againft 
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they m y be feen greater or leffer, but not truly 
Proportionable , Seaton the diverfe reflexi- 


Ons which contracts or inlargeth the Species-t 
When the eye is between the Centre and the 


 forface of the Glaffe; the Image appeares fome- 
times very great and deformed,and thofe which | 


have butthe appearance of the beginning of a 
tard on their chinne , may cheare up them- 
Clvesto fee they havea great beard; thofe that 


Aeeme to be faire will thruft away the Glaffe 


With defpight, becaufeit will transforme their 
cauty: thofe that put their hand tothe Glaffe 
Will feeme to have the hand of a Giant, and if 
eit his finger to the Glaffe it vvill be feen 

his finger. © cr peers 
— Thirdly, itis a thing admirable that the eye 
being approached tothe point of concourfe of 


the Glafle , there wvill be feen nothing but an 


intermixture or confufion : but retiring back a 
little fromthat point, ( becanfe the rayesdo 
there meet. )he fhall fee his Jmage-inyerfed, 
aving his head belovv and his fee above. 
Fourthly, the divers appearances canfed by 
the motion of objedts , either retiring or ap- 
Proaching : whether they turneto the right 
and orto the left hand, whether the Glaffe 
be hung againft a wall, or whether it be placed 
“pon a Pavement, as alfo what may be repre- 
ented by the mutuall afpect of concave Glaffes 
With plaine and eonvex Glafles :but ¥ will wit 
filence olive them over , only fay fomething of 
tWo rare experiments more as followeth. | : 
The 


—— 
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The firft is toreprefent by help of the Sut} 
“fach letters as one would upon the front of 4} 
houfe: fo thatone may read them: AZagin# | 
‘doth deliver the way thus. Write the, Letcer® 
Yaith he, fufficieutly bigge, but inverfed upo#} 
the furface of the Glaffe, with fome kinde # 
“colour,or thefeletters may be written with wa% 
“(the eafier to be taken out againe : ) for cheb 
‘placing ‘the: Glaffeto the Sunne , the lettet® 
which are written there will be reverberated of 
refleded upon the Wall : hence ic was perhaps 
that Pythagoras did promife with this inventio# 
to write upon che Moone. age a 
ln the fecond place,how aman may fundry 
wayes help himfelfe with fuch a Glaffe , with 4 
lighted Torch or Candle, placedin the point 
of concourfe or inflammation, which is nearé 
. ‘the Fourth part of the Diameter: for by this 
‘méearies the light of the Candle will be reverbe 
raced into the Glaffe, and vvill be caft back a” 
gaine very farre by parrallel lines , making {0’ 
great a light that one may clearly fee that 
‘yvhich is done farre off, yeain the camp of aa 
Enemie : and thofe which fhail fee the Glaffe 4 
farre off, will think ‘they fee a Silver Bafin in- 
lightened, or a fire more refplendent then thé 
“Torch. It ischis way that there are made cet | 
taine Lanthorns which dazell the eyes of thofe 
which ‘come againft them; yet it. ferves fingu 
lar well to enlighten thofe which carry them. 
‘accom modating a Candle with a little hollow 
Glaffe fo that it may fucceffively be applye 


‘gorthe point of inflammation. 


af 1 


eae Sanne peidemeeg te on Does eee re 
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| . Inlike manner by this refedted light, one — 

| may réade farre off, provided chat the. Jetters be 

‘indifferent great,as an Epitaph placed high , or 

“Maplace obfcure.; or the letter ofa friend 

prick dares not approach without peril or fe 

ition. : % 7s th PSIkY ore 


t 
; 
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SW sit oc nnisele gig od pas smeod ~ 
EXAMINATION, ae 
THs will be fcarce [enfible upona wall rensote 

_ from the Glaffe, and but indifferently feen wpoe 

4 wall whichis neare theGlalfe, and Withall st muff 

ein obfcuritie or foadowed , or elfe it wil not be 
ten. To cat light inthe night toa place remote , 

With a Candle placed in the point of concomr{e or in- 
 Slamsmpation , 1s one of the moft notableft. properties 
which can be hevne ina concave Glalfe : for if in 
the peint of inflammation of 4 parabolscall fection, a 
Candle be placed’, the light will be refletted by pa- 
allel lines,as a columne or ( ylinder 5 “but in the. 

Phericall fettion it is defettive in part, the beames 
ting not wnited it ome point . but fomewhat {cate 
rings wormithftanding st cafteth avery great beans 
hy 7 light. So oS “e. 4 7 
ee reatyeayit ¥ 
soles} } .A % + SUBMIS = 
bE: aftly., chofe which feare to hurttheir fight 
‘by the approach of Lampes -or.Gandles, 
May by this artifice place at fome.corher of a 


Chamber,a Lamp with a hollow Glaffe behinde 
NG a | ‘it 
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it, which will commodionfly refleé the light | 
upon a Table ,or to a place affigiied : forhat 
the Glefe be fomewhat raifed to make ch¢ | 
‘fight to ftrecke upon the Table with (hat? | 
Angleés,as the Sunne doth when ic is but a liccle © 
elevated above the Horizon, for this light thal 
exceed the light of many Candles placed in thé | 
Roome, and be more pleafantto the fight of 

him that ufechit. 3 | 


Of other Glalfes of pleafure. 

| ee the Columnary and Pyramidal Glaffes | 
B thatarecontained under right lines ,d0 | 
reprefent the /magesas plaine G/afes do; and | 
iftheybe bowing, thenthey rep-efenc the / 

miage, asthe concave and convex Glaffes do. — 
_. Secondly, thofe Glaffes which are plaine, but | 
have a(cents of Angels in the middle , wil 
fhiew one to have foure Eyes, two Mouthe’s 
two Nofes, &c, x ’ 


gnanassssses seangesss sss 
EXAMINATION. 


T de expe sments will be found dslferemt at? 
cording to the diverfe mzcring of the Glafles: 
which commonly are made if Chi #g- wife a! the end». 
_— bawhich there willbe twa divers {user ficies intht 
Glaffe, making the exteriouy Angle fomewhst 
raifed, at the interiour oncly one [uper fictes , abt 9 
vet? Py 


Mathematical Recrestion, — 59 
49 be covered according to ordinary Glafles to 
Cenfe arefi xiton , and fost will be but one Glaffe, 
Which by refr aétion accor din 1g to the different thick-- 
%ele of the Glafle, and different Angles of the feu- 
tg forme, do dsfferently prefent the Images to the 
Je, as foure eyes swo mouthes, tro nofes; fommetsmes 


‘ 
| 
three eyes one mouil>, and one nofe , the one large ee 


4d the other long , fometimes two eyes onely 6 with : 
the month and the nofe deformed, which the Glafle 

( tmpenetrable will nor fhew. And if there be an in- 

teriour folid Angle, according tothe difference of 

Wt, (as af it be morc (harp) here will be reprefented 

two deftintt double Images, that ts; two enmtwe Vi- 

fages and athe Angle is open , by fe much the 

More the double Imayeswsll reunite and enter ene 
within another , which will prefent fomerimes a 

whole v: faze extended at large, 10 have fowre eyes y 


two nofes, and iwo mouthes: aud by moving the 

Gla ffe rhe Angle willvanfa , and fo the two fue a 

Per ficses walle curnedinto one, and the duplicity , 
of Image: will alfo vaniband appeare but one one- 


Y: anathis 1 eafily experimented with two latrle 
Glaffes of Steel, or {uch Iske fo umsted , that they 
"ake devers Angles and inclinations. ee 
T Hirdly there are Glaffes which make men | 
| feeme pale, red, and coloured in diverfeman- — 

hers which is caufed by the dye of the Géafe, | 

t the diverfe refta@ion of the Species: and 4 
thot. which are mde of Silwer, Latine, Steele , 
*. do givethe Jmages a diverfe colour alfo., q 


w 


In 


Tora ee ee 


ae ese eee Oe eee ee a ee 
a 


Ce eee ee Ua ee 


— Mheweth at Band ¢. 
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Inwhich one may (eé that the appearances by 
fome are made fairer, youager or older than 
they are,and contrarily others will make them 
foule and deformed: and givethema contrary. 
vifage : for if a Glaffe be cut as it may be,or if 
many pieces of Glaffe be placed cogether to 
make a conveniable reflexion : there might be 
made of a Mole(as it were)a mountaine,of on€ 
Haire a Tree, aFly to beasan Elephant , but! 
fhould be too long if Ifhould fay all chat which 
might be faid upon the property of Glaffes. I 
will therefore conclude this difcourfe of the 


_ properties of thefe Glaffes with thefe foure're- 


creative Problemes following. 


~ 


PROBLEM. LXXVIIL 
1 Howto Mew to one that zs Sufpitions, what is doit 
jn amather Chamber or Roome: #>twithftand- 

| ing the imterpofition of the wall. 


Fo the performance of this, there muft be 
placed three Glafles inthe two Chambers; 


of which one of them fhall be tyed to the plan 
_ thing or feeling , thatic may be commont? 


communicate the Species to each Glaffe by re~ ) 
fle xion, there being left fome holeat the cop 
of the Wail againft the Glaffle to this end : ché 


é 


- twoother Glaffes muftbe placed againft ché | 


two Walls at right Angles ; as the figure het® 
| Thea ! 


\ 
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_ . Then the fight at E.by the fine of incidence 
4 P ‘€, fhall fall upon the Glaffe.B A,and refle& 

Wonrthe fuperficies of the Glaffe BC, in the 
 Poine Gifo: thaesifthd f: enojzstsy oe 
r YeberarG yit fhould: ..... itl es 
(2 ®OB; and E would 1-7 
~; Tefle@upon the third oa >) see 
*¢ Glaginthe point, QY 
8nd the eyethatisat. jy 
« Lowill feethe Image OW > 
that 4s at &- in the, |My 
Point ofthe Cathet: « Sy liv 
Which | Image {Hall “SPY nh 
Nometothecye of 
the falpicions, vzecae | 
“ by help of the third Glaffe , upon which is 
“Made the fecorid reflexion, and fo brings unto 

in eye the objet, thougha wall be between, 


uy 


. Corolarie.t.. as 


Ry this invention of refleRions the befies 
R ers of a Towne may be feene upon the 
; thenPart: notwithftanding the'Parapet,which eo 
Fs befieged may do by placinga Glaffe inthe - 
 ollow of thie Ditch, and placing another up- ee 
A the toppe'of the wall, fo that the'line of in- 
i nee comming tothe bottom of the Ditch, 
| a Ke an Angle equallto the Angle of reflexi- 
ee enby thisfituation and reflexion; the 

age Of the ‘befiegeinent willbe {een to him 


Pont he Rampart. 3 
| a Core~ 


oe / = 
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patio Corolarie’3. °° e) 
. BY which -alfo may be inferred, that the 
: "fame reflexions may be feen ina Regulat 
| Polygon ,and placing as many Glaffes as there 
_ ate fides, counting two forone; for then the 

object being fet to one of the Glaffes | and the 

eye in thé other, the Jmage will be feen eafily: 


' | Corolarie 3. 


. PArther , notwithftarding the interpofition 
Bet: of many-Walls,Chambers, or Cabinets, oné 
- “may fee that which paffeth through the moft” 
- -. remoteft ofthem, by placing of many Glaffes- 
as there are openings in the walls, making them 
to receive the incident angles equall: thatis, 
placing them in fuch fort by fome Geometricall 
affiftant, that the incident points may meet if. 
the middle of the Glaffes: but here allthe de- 
fect will be, that the Jmages pa fling by fo ma- 
_ny reflexions, will be very weak and {earce ob- 
fervable. > -p>: ae 
ea PROBLEM. LXXIX.. - 


How witha Musket to firike a mark, not 
looksng tewards it, as exact ag one ia 
Aiming At it oa sa 


Ss letthe eye be at O,and the mark C, place 
- aplgine Glaffe perpendicular as AB. 9 
the marke C fhall be feenin Catheti C Ay ve 


a 
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in Dand the line of... | 


Teflexion is D, no ogi bet es 
let the Musket F EQ. seen - ater 
Upon a reft, be mo= s. aoa 

ved to-and fro untill. £ TE: 


itbe feen in thé line.» ,., 
OD, whichadmitrta, , .,, 
be HG, Bs vide ek Salemi Cas 
fo the “Musket’) ipo Roe 
Malt: sandeubeedly ftike the mark. 


: | Corolaries. ; 
From which may be i , that one may éxattly 4 
| pnt ontofa Musket toa lace whichis not 
2 Seem, being hindered by fome obftacle, 4 
‘or other interpofi ition. 


AS let the eye be at 24, the niack (and the 
".-Wafl.which keeps it from being feene ; ad- 
—Wittobe QR: then 
fetupa plaine Glafs>5 - Soro Reese or 7} 
a 4B, and: ket the ee 
Musket | by. G H,pla- . = ; 
otupon his reft Set li: 97to 
O-Now: becaufe the...» 
Marke C is feen. at... 
Psmove the Musket 
d foand ‘fre, ‘untillit....° 
sa agree with the - 
incofrefiection 4B; 


? : | : a * * 4 ty 
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which fappofe at LI, fo call it bet ac i 
and giving fire to the Mus ost it” thal 


to {trike the faid mark at i 9113 


How to make an Image to i fen. fs gin i i 
are, having his head pete 2 


Angles one unto the other , asadmit 4 5, 
and C @,of whichadmit C B, Ho izontail, and 
fet the eve be at H, andthe: object or image to” 


et eee 
“at GMO co and — 


“then to°d , and by @ 
5 Sa “S double eehort é 


cS dies: SPAN i welt tethober & 


Haenmennenmigeamnmmnme—-l, Din Rand. the poittt - 
eee Bin? Oi ypiverfed a9 
was faid' taking D 


Sn eg Ritve Pal 
V ; 


pie Oe RP Roy Seas 
Phos EXXXa, AD yee 


Ake two Glaffes and place: pred ee : 
. 


be D E;fo D will be ; 
wv ‘fo to HSE? then . 


for ths head,ind¥ ® for the feet: fot will bea 


man inverfed, which will feem to *be i” 
the aire , if the Jmage had Wings "#atd ito an? 


t 


had fecretly fomémotion=’ antif the) Giafle 


rerebigge enough to receive many ‘reHexion® 
it would deceive the fight the mors bypadmiring 


- the none of colours thatw ould be’ teen by, Zl 


gm motion, fotian® Room, 
dW 


cM 


i an 


oll 


: Prose 4 
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ys ha StH asi ts Rat St Rte => i 
ie 3a Pod veut P EXER 


Ss bth a company ripen Solio 
"seme ea Regsment..or- Whe eS 762 
| aera BER ee esi 

os Let sold idid ics oH madi? ich 


«4 


= : bervvene . 
VWvhich Glaffes.let.. Sana | Gntenan7 7 aeemaciel 
aor be ranged in |. - yea 
 Sattalia-vvife upon Py? 

‘the fame Table ay oe it CaS Sh ae 
number offmall men’. aha Bit. 
 XMeoordirig > tom the!-777: SOT ETAT 
jBare:6,41,F, og ELST ARE 


Many. other: forme 7 ia * iio IRE RS 

—  poftnre: shen may!) © 0 
You-evidently fee howthe (xid atte! will = 

8 plyediand ee irelnea p 

beige Jon besa oil 13 aa 


; Ne 


pee er ed F 
Sion 9a2 O18 pe Fo Pas cerer se eae n eye 
Gee ae 
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this invent sii mi mayomake & fierle” 
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Rockes or fuch like things, or there being put 
into it Silver, Gold , Stones of lufter , Jewels, 
&c. and the walls of the ‘faid Cabinet being all 
covered,or hung with plaine glaffe’; thefe vi- 
fibles will appeare manifoldly increafed, by rea- 
fon of the maltiplicitie of reflexions , and atthe 
opening of the faid. Cabinet , having fet fome- 
thing which might hide them from being feen, 


thofe that look into it will be aftonithed to.fe¢ 


‘Greek Epigrams, upon which fome found Pott 


of the Nofe.and Teeth and is notthis a jolly” | 


An you haye.a finer thing in a Garden, % | 


° n 


fo few in number which before feemed to be 9 
MADYen ict due, wes hb eee 


‘PRobieM. LXXXI. a 
Of fine aud pleafant Dyals. 
(Ould: you choofe a more ridiculous ont 
_, than the natural Dya/ written amongét thé 


made verfes ; fhewing that a man :carrieth 3” 
bout him alwayes a DyaéZin his face by mean’ 


Dyall? for he need not but open the mouth. che 
Jines fhaii be all the teeth, and the nofe fha! 
pve forgne Myleene | 


Of a Dyall of hearbes. 


_~ inthe middl¢ of a Compartemeet, tha  ) 
fee the lines-and the number of houres repr | 
fented with iitcle buthie hearbes ,as of Hylof! | 


« 
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or fuch which is proper to be cutin the bor- | 


ders ; and atthe top of the ftyle to havea Fanne 
to thew which way the winde bioweth ? this is 
Very pieafant andufeful. 0) a 


| Of the Dyall upon the fingers and the hand. 


[Sitnora commoditie very agreeable : when 


one is inthe fied or in‘fome. viliage vvithout 
any other Dyail, to fee onely by the hand what 
Of the clock it is?‘ vvhich gives it:¥ery,neat 
and may be practifed by che left han 
Manner. a 
Take a ftravv orlike thing of thelength of 


the Index or the fecond finger, hold this ftraw , 
_ Very right betvveenthe thumb and the fore- 


finger ,then ftrecch forth the hand and turne 


your back, and the palm of your hand tovvar.s 


the Sunne; fo that the fhadoyy of the mufcle 
Yvhich is underche Thumb, touch the line of 
ife, vvhich isbetvveenthe middle.ofthe tvvo 
Other great lines, vvhich is feen in the palme 
°fthe hand, this done, the end of the fhadovy 
Will fhevy vvhatof theclock itis: for-atthe 
nd of the firft finger itis'7 in the morning, or 
5 tn the evening, at the end of the Ring-finger 
'S 8 in che morning , or 4in the. evening , at 
the end of the little finger or firlt joyne , it is 9 
_ Mthe morning, or 3 ia theafter-noone,10 & 2 
_ Stthe fecond joynt, 11 and tat the third joynt, 
8nd midday in the line followving,vvhich comes 
_ Tom the end of the Jndex. 3 


Books G68 Mahone Reaesetian- 


fa Dya shee been Ober 2 
 liske at Rome. .. , 

Was not this a pretty fetch upona- pave- 

. Ment, to choofean Obelishe fora Dyalls 
hav'"g 106 footin height , withouw removing 
the Balis of it? PAimie affures usin’ his 26 book 
and 8 Chap. thatthe Emperoure4a ete ha- 
ving accommodated inthe field of AZars'an O- 
Peliske of this Beieht he made about it'a pave- 
tment, and by ‘the 

“eae of Manilins 
“ the’ Mathematician, 
there were Soo ie ) 


;™= 
epnee dries ‘the bhiiie ‘with te acreato aed de- 
create of dayes by the fame {hadow and. 
the fame manner do fomeby the thadow « 
their head or other fiyle, make the like expeti 
fients in Affronomie. 13; oy 


ae : ° Of Dyale wih clife rete aid 
: 1o bas shea 

‘Te ie writes ; as.C, bi domes reports 5 that. 
Pe ago there ‘were ‘Gaffes which: Served 


“For Byate haesieegs = ata 
als, andip eface a 


~ 


- 


SO iy FES 


holder as many times asthe houre ought to 
be, twice if it were 2 of the clock, 9 Ritsrieg> 
&c. But this was thought to be done by the 
help of water ,and not by Glaffes, which did 
teake by fietleand Jittle out of the velfell y dif- 
. Covering‘anon one Glaffe,then anon two Gla 
then 354,51: Giaffes, &¢, to thew fo, many 
sas there were houres, which was Onely by 
Of a Dyall which hah a Glaffe ix the 
ny S348 _ “a place of the Style. CASS CVn! 
VV Hat will you fay ofthe invention of Ma- 
_ thematicians , which finde out daily fo 
Many fine -and' curious novelties ?: they have 
Row a way to make Dyals:upon the: wainfcor. 
St feeiing of a Chamber , and there\w here the 
ne can never fhine,,. or. the, beames of the 
inne cannor.directly ftrike ; and this is done 
* lacing ofa little Glaffe inthe place of the 
vie which reflegteth the light. with the fame. 
Ondition that the fhadow of the ftyfe fheweth — 
the houre: anditis cafie to ntake experithent 
| peat eenitao Pyallchangingonly the dif. _ 
tration of the Dyail;and tying to thecend of 
€ftyle a. piece of plaine Glaffe.. The A/meaines 
Sat much, who by this way have.ne. greater 
euble,but to put their Nofes out of their beds 
Nts ee what a clock it is, which is reflected by 
 feattle hole inthe Window upon the wall or 
) (cling Se wae 


+ Ss 
ds &8 
wR 
~ 
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Qdods dudy dodo do dy duds & 
EXAMINATION. 
ie this there are two experiments confider” 
able , the firft is with avery little Glaffé 
placed {0 that it may be open tothe beames 0 
the Sunne, the other hath ref pect to afpaci- 
ous or great Glalfe placed to a very little holt 
fothat the Sun may {hine on it de then tht 
fhadow which i caft upow the Dyall is con- 
verted 3 st ihe of the Suune,and will re- 
ech and becaft upon 4 plain oppoftte: and it 
tne other it & 4 fy) ss the ae or {uch 
dike,by which may palfe the beames of tht 
Sun, which reprefent the extreamity of 
the Ryle,cx the Glaffereprefenterh the plaint 
ofthe Dyal, upon which the beames being 
in manner of fhadowes reflect caft upon 
plaine oppofite: and it is needfull that intht 
——— fecond way the Glalfe may be {pacions, as be- 
fore soreceivethe delincaments of the Dyahe 
Otherwife you may draw the lineaments Of 
‘a Dyall upon any plaine looking-glaffe which 
reflecteth the Sanne-beames , for the apply- 
ing 4 Style ora pearle atthe extreamitie 
it : and placedto the Sunne, the reflexiom — 
will be an{werable to the delincaiments on thé — 
Glaffe : but here note that the Glaffe onght. 
soto be great,and fothe delincaments ae 


yo 4s 
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But that which is moft noble,is 1odraw 
onre-lines upon the ont fide of the Glaffe of a 


- Rindow, et it aftyle thereto upon the 


Out fide ; the foa dow of the Hyle will be feen 
Within,and fo you have the hour ; more cer- 


— baine without any difficulty. 


Of Dyals with water. 
SVch kinde of Dyals were made in ancient 
_ ‘times, and alfo thefe of fand: before they 
had skillto make Sun-dyals or Dyals with 


Wheeles ; for they ufed to fill a veflell with wa- 


wane “like “unto qe 


ter ,and ‘having experience by tryall thar it 
Would runne out allinaday , they did marke 


Within the veffell the houres noted by the run- 


hing of the water; and fome did feta piece of 
light board. in the veffell to fwimme-uponthe 


‘top of the water, carrying a litte flame, which. 
With a fmall ftick did point out the houreupon. | 
the veflellwasfiguredwithin = i st 
_, Vitruvine writes ofanother mannerof water- 
“Dyal more difficulty =~). 
and ' Baptifia a Porta, "et 
- amongit his naturall ** 
fecrets, delivers this » 4? 


2 cojumne or wall, 


t 
} 


‘OVention following 
akea veffel full of 
Water like a caldronj © 
another veflell of 


Pell, ( with which — 
Meaccuftome to cover Meloys: ) and let this 
ee ee 


“don, having a final Hote 
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veffell of Glaffe be simoft as great as the Cale 
Yiebdtbing then 
Whenitis placed uponthe water, it vill ‘fi 
“by little aad titcle : by this one may marke the: 
shoures on'the furface of the Giaffe to ferve an 
other time. But if at the\ beginning. one had 
drawn che water vvithin the fame veffell,of 
Glaffe in fucking bythe \little hole , the vvatet 
-yvould-nopfall out,but asfalt as,theaivewvould 
fucceed it ;entering flovyly apa aE 
Contrarily che houres... may be, diftinguifhed 
by,diminucion of water; or by. augmentation. 
« -Novyitfeemes.a {afer vyay, that the, vvatet 
spafle out by dropand drop , and dcop, tates 
Cylindricall Glaffe by, help.ofa, Pipe:: for, hae 
ving marked the exterior, partof the Cylindet 
in the, houxe.notes, | the.vvater. it ‘felfe vvhich 
_ falls;wvithinit,, vvill theyy,yyhat ofthe, clock it 
_ olsyfarve better, than the running of fand, for by 
tbuarmas vonibaay cbs of the houres; moft 
accurate, vvhich commonly byfand is not had? 
_-andto which may be added the honres of 0- 
.... ther Countreys vvith greater,eafe. ,.And here 
 fote,chat asToone as the yvater is ont.of one.of 
_ the Glaffes,you may turne it over intothe fame 
_ againe out ofthe other, and folet it ruang & 
“nev. Oa) Se 


Py ee srt 
SeRarWoil ot monn oeE 


Ao llut istise gods! 
20 18> 8 val 2188 
24g | tay 6 Br nk SY 
t omy ofl? nie 
doiduy. ditw > aa 


; a ’ » i ¥ eS wt per by 442 2 36 
33082 (tall 19703 9) snigHBIIs oe 
- 


~ 


ss Mathewnativall Rechearion. yg 
cares PROBLEM. LXXXIII. 
Oa akwrsek fd yse tian! EN Feet! hel 
: OF Camis or greats Artillery. Seuldiers,.ando- 
thers wouldv-witling ly (eéthis Problemewhich 
containes three or foure (ubtile qucftions: 
‘ p.q Tihegitfhisbo wtocharge.a Cannan 5p - 
Loteda Soon Wiphone pawder® eo ox, 5 
J His-hay be done with aire and vvater, only” 
~ hating throwvn'cold vvater ‘into the Can> 
got vwhichimight be fquirted' forceably im: by: 
eiclofare‘of the mouth of the Piece 5 that for 
by thts preflure the aire might more condenfe; 
then-having around piece of vvood very juft ga 
'nd oiled wvellifor-the better ro'flidesand thruft: 
_ Se:Bullecvvhen it fhall be time-:2This piece:@ > 
«Sf vvoedemay:be Held fatt vith fome-Pole , for > > 
feare i¢:be nor thraft out before his time : then 
letofirexbeomade>about the Tranion or hinder 
tofehePieceto-héat the aire and vvater, 
| au then when*one® vyould fhootit, ler the - 


fe be quickly-*loofened , for then theaire 
+ ching a,greater place,and having vvay novv | 
Offered vel brut tos ul 


Tt the vvood and the bullet 
_ Neey qiiek the’ €Xperi mentvvhich wve have 
along étinkes foot ng out pellats vvich aire 
g Soak O34 158 WO Re Be ES Saas 
ily, thevvéth the Verity of this Probleme. =e 
itsdw. pon: sD ste hs ois bigs sw 7] 
Miss}. siisi zi noier ¢ | iB3jhd 3 aI 
Ny atte Vix id s 13 DIVS Berm 7 
f igiy { mh diay 3 : ait h3 Tne 
aiNows!y v6 7 , W shodinera 
ue % 
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2 te the fecond qusftion it may be demanded ; how 
msuch time doth the Buller of a Cannon [pend 6 
the aire beforeit faks to the ground? 


He réfolution of this* Queftion depends 

upon the goodneffe of the Piece & chargé 
thereof ,feeing in each there is great difference: 
‘Icisreported that Tichs Brabe, and the Land 
grave did makean experiment apona Can- 
- nonin Germany , which being charged and 
Grsais.. _ ‘fhoroff ; the Bullet 

_ — | fpent ewo minutes of - 
_ timein the aire be> | 
fore it fell: and che | 
diftance was a Ger’ | 
\’ mane miles whieh di- | 
SS {tance proportiona- | 
=, tedtoan hours cimes | 
makes 120. Iralia# | 
‘milés. nod 9! 


3-Lnthe third queftion it may be askedhow 

at comes to paffe,thata (Cannon fosoting up-.’ 

wards , the Bullet flies with more vie- 

lence th in being (hot point-blamke, 

or footing downeward? = 

F we regard the effec of a Cannon when if 
15 to batter a wall,che Queftion is falfe,feeiag 
Tis moft evident that the blowes. which fal! 
Perpendicular upon a wall, are more violen® | 
than thofe which ftrike byas-wife or acer = | 
my cd Fe = | 


a eS se eee ew CU 
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But confidering the ftrength of the blow on- 


‘VY, the Queftion is moft true , and often ex- 


Perimented to be found true: a Piece mounted 
atthe beft of the Randon, which is neare halfe 
the right, conveyes her Bullec with a farre 
Steater violence then that which is fhot at 
Point blanke, or mounted parallel tothe Hori- 
20n. The common reafonis , that fhooting 

igh, the fire carries the bowle a longer time in — 


‘heaire , ard the aire moves more tacill up- 


Wards,than dovvnewvards, becaufe that theairy 


 “rcles chat the motion of the bullet makes, are 


Ooneft broken. Hovvfoever thisbe the gene- 
tall tenet, it is curious to finde out the inequality 


_ moving of the aire ; vvhether the Bullet fly - 
— Upward, dovvnevvard , orright forvvard, to 
_ Producea fenfible dfference of motion; & fome 

think that the Cannon being mounted , the 


ullet preffing the povvder maketh a greater 


Tefiftance,and fo caufeth all the Povvder to be 
'flamed before the Bullet is throvvne out, » 


Which makes itto be more violent than other- 


Wife it vvould be.. When the Cannonisother-: 


(fe difpefed , the contrary arives , the fire 


leaves the Bullet, and the Bullet rolling from 


Me Powvder refifts leffe: and it is ufually feene,, 


yt thooting out ofa Musket charged onely, 
“ith Povvder, to fhoot toa marke of Paper 


‘att Point blanke,that there are feene many 
a 


the! holes, in the paper, vvhich cannot beo~ 


than the graines of Powder which did not 


7 tke fire s bur this fatter accident may happen 


. from 
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from, the, ovet-charging, of the Piece, ox the 
feagchofit, or Windy, .or dampenefie of the 
Powder... ei foidv, mobi ai 33 LO disd « 14 4s 

From ,which fome may think, that 4 Cannon, 

. pointedrighe tothe Zenith, fhould fhoot with 

greaterviolence , then in any other mount of 
forme whatfoever:. and. by fome it hath: beené 
imagined,thata Bullechot in this fafhion hark 

been confumed, melted,and loft inthe Aire, by 
" reafon: of the. violence of the blow... and the 
activityof the fire andchat fundry experi, 
" ments have been made imehis nature,,..and. the 
Bullet never found: But, itis hard; to. believe, 
this affertion:: it may, rather be fuppofed that 
the Bullet falling fare from the, Piece cannot 
be.difcerned where it falls : and fo, comes, to be, 


loft. D93i maied on get TRI Anise 
4A parhe fourth place it may be: dsked;whether, she | 
o | 03 difeharge of eCannonbefonich the 
100 on yvogreater by bow rategh itis. i} e | 
~7911I0 “MRi ‘y Hoager? Z a 
i feernieth av che fill to be molt teue ; that’ 
brli@longer the Pieewis), the more yviolentit — 
Shieuts2and'to {peak sererally , that! which i 
dire@lon'by a Tranke: Pips, or other! concavi- 
tie, isconveyed fo much tlie moreoviolent’, « 
better , by how! machit‘is longerjeither in re” 
fpectoftheSight Hearing; Water, Fire, ae 
rhieveatonifeems to hold? in Catinong 3! becanl 
inthole chat‘are 1onp; the fire isrerained:a lon 
ger time inrthie:coneavitie of the Piece, and 
it z — throwes 


Mol . 
; 
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throwes out the Bullet with more violence; and 
‘€xperience lets us fee that taking Cannons of 
the fame boare, but of diverfitie of length from 
8 foot to 12, that the Cannonof 9 foot long 
hath more force than chat of 8 foot long, and 
To morethan thatof9, and founto12 foote 
of length. Now the ufuall Cannon carries 600 
Paces, fome more, fome lefle , yea fome but — 
200 Paces from the Piece , and may fhoot into 
foft earth 15 or 17 foot, into farid or earth 
Which is loofe, 22.0r 24 foot, and in firme 
Stound, about 10 or 12 foot, &e. 

Tehath been feen lately in Germany , where 
there were made Pieces from, 8 foot long to 17 
foot of likeboare, that fhooting out ofany 
Piece which was longer than 12 foot ; theforce | 
Was diminifhed , andthe more in Jength the’ 
Piece increafeth, the lefle his force was : there- 
fore the length ought to be ina meane meafure, 


_ And it is often feene, the greater the Cannon is, 


~y fo much the fervice is greater: butto have 


®too long or too fhort, is not convenient, but 


4 meane proportion oflength to be taken, o- 
*herwife the fame of the fire will be over- pref- 
f ‘with Aire: whichindersthe motion in re- 
Pe of fubftance, and diftance of getting out. 


| 


Pro 
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= OF prodigies progreffion and multiplication, e 


HErewe fhall fhew things no leffe admira 


“Girt, therefore it is certaine that the increale 


pace, cannot be contained within the vifiblé 
world, nay ifit were ahundred times great 


_ the Centre.of the earth even unto the, firm 
ment, but ofly {mall grains of ‘Muftard-fee! 


-proved by Art,as may bedone in this wife ad 


~ might be a thoufand graines : but we will pe 
ape 


of Creatures,Plants, Fraits, Numbers;..\ 
Gold, Silver, oc « when they are... 
alwayes augmented by cer- 
. ' _ taine proportion . 


ble, as recreative, and yet fo certaine ane 
cafie to be demonftrated, that there needs no& 
but Multiplication only, to try each particulat* 
and firit, shee ‘- 
Of graines of Muftard-[ced. 


of one graine of Muftard-feed for 20 yeat® 
than itis:' and: holding nothing befides fro® 


Now becaufe this feems but words , it muff 7 
duppofeone Muftard-feed fowne to bring fort 
atree or branch ,ineach extendure of wht¢” 


pole cnely a thoufand in the whole tree; “if 
let us proceed to 2eyeares, every feed to bri? 
forth yearely a thoufand graines now multip!y 


ing elwayes by a thoufand.in lefle then 17 iy 
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You fhal{ have fo many graines which will far- 
 Paffe the fands, which are able to fill the whole 
‘tmament: for following’ the fuppofition.of 
| Archimedes, andthe moft probable opinion of 
¥ the greatnefs of the firmament which Ticho Bra- 
 Wehath left us; the number of graines offand — - 
_ Nill be fufficiently expreffed with 49 Ciphers, 
tthe number of graines of Muftard-ieed at. 
“he end of 17 yeares will have 52 Ciphers :and 
Oreover, graines of Muftard-feed , are farre 
 Steater than thefe of the fands: itis therefore 
Svident that at the feventeenth yeare , all the 
aines of Muftard-feed which fhall fuceeflive- 
y{pringlfrom one graine onely; cannot be con- _ 
ined within the limits of the whole firma- 
Ment ; what fhould it be then, if ic fhould be 
Multiplied _ agdine by a thoufand for the18 
Care: and that againe by athoufand for every 
“ares increafe untill you come to the 20 yeare, 
Sa-thing as cleare as the day,thet fuch a heap 
~ fMuttard-feed would bea hundred. thoufand 
~ Umes greater than the Earth: and bring onely 
“tthe increafe of one graine.in 20 yeares. 


Re OP PRES LE 
| SEcondiy- is itnot a ftrange propofition , to 
gy @y.that the great Turke with all his Reve- 
4 SS. isnor’able to saintaine for one yeares “ 
. ane the Pigges that a Sow may pigge with — 
§ her race,that isthe, increafe with the increafe 
+ 2-42 years : this feemes impoffible, yet it is 
tue, for let us fappofe and put, the cafe, 
N 2 that 


Be vr 


Fae 


ed 


, 9 
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‘that a Sow bring forth but 6,two Males , and 4 
Females, and that each Female fhall bring for 
as many every yeare, duringthe fpace of 17 
yeares,at the end of the time there will be fou 
above 27 millions of Pigges: now allowing # 
crowne for the maintenance of each Pigge for 
yeare, (whichis as littleas may be, being b 
nearea halfe of a farthing allowance for eac! 
day;)there muft be at the leaft fo many crown? 
to maintaine them,one a year, vz. 33 millions 
which exceeds the Turkes revenue by much. 


Of graines of C “rne. 


TT Hirdly, it will make one aftonifhed to think 
~ thata graine of Corne , with his increa® 
fucceffively for the {pace of 12 yeares will pro” 
duce in grains _24414062500000 0000009 
which is able to load almoft alithe creature? 
in the World. | 

To open which, let it be fuppofed that thé 
firft yeare one graine being fowed brings fort? 
50, dbut fometimes there is feen'70 , fometime? 
100 fold)which graines fowen the next yeare” 
every one to produce 50, and fo confequent!Y 
the whole and increafe to be fowen every year? 
until 12 yeares be expired , there will be of ee ) 
creafe the aforefaid prodigious famme % 
Oraines, Vix.24.41 406 25 000006000000, whic 4 
will makea cubical heap of 6258522 graim@ 
every way, which is more thana cubical! body | 


* 


of 31 milesevery way: forallowing 40 gr ty 


\ 
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—WMfength *0 each foor, the Cube would be - 
_ 156463 foot every way: from which itis evi- 
_ Sent chat if therewere two hundred thoufand 
 Mities as great as London, allowing toeach 3 
‘Miles fquare every way,and 200 foot in height, 
t ere would not be fufficient roome to con- 
-Rine the aforefaid quantitie of Corne: and fup- 
_ Pofe a bufhel of Corne were equa! unto two 
‘ Cubicke feet, which might containe twenty 
{Undred thoufand graines, then would there 
— %€122070462500000. bufhells , and allowing 
30 buthels to a Tunne , it would be able to load 
138030833 veffels , which is more than 
“ight thoufand one hundred and thirty eight 
Nillions , thip loadings of 500 Tunne to each. 
—Aipa : quantity fo great that the Sea is fcarce 
—leto beare , or the univerfal world able to 
Inde veffels to carry it- And if this Corne fhould 
be valued at halfeacrownthe buthel,is would 
{ Mount unto 15258807812 500pounds fterling, 
“th Ich I think exceeds all the Treafures of all — 
8 Princes, and of other particular men in the 
Nole world : andis not this good husbandry 
fowe one grain of Corne ; and to continue it 
F lowing, the increafe only for12 yeares to 
_ “Ye fo preat ‘a profit? 
Of the increafe of S heep- 
j Pourthly , thofe that have great flocksof 
d Sheep may be quickly rich, 1f they would 
of €rve their Sheep without killing or felling. . 
“them: fo that every Sheep produce one each 
. ' N 3 yeare, 


_. apiece , it would amount unto 1638400 pounds © 


. Sheep: anda large portion for a. Childe if it 
 fhould be allotted. Boake): “aghast 


will multiply and increafe unto 6553600,which 
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yeare, for atthe end of 16. yeares, 100 Sheepe 


isabove. 6 millions , 5, hundred 53 thoufand 
Sheep : now. fuppofing them worth but.acrown ~ 


‘fterling, vvhich isabove 1 million 6 hundred 
38 thoufand pounds, a faire increafe of one: 


- Of theincreafe of C od-fifb, Carpes, oe 
f ifthly , f there be any creatures inthe vvorld 
that do abound vvith increafe or fertilitie, 
it may be rightly attributed to fith ;. for they in 
their kindes produce {uch a great multitude of 
Eggs, and brisigs forth fo many fittle ones, that 
ifa great part. vvere not deftroyed continually, 
vvithin ajittle vvhile they vveuld. fill. ajiche 
_ Sea, Ponds, and Rivers in the vvorld ; ‘and it is. 
eafie to fhevy hovv lt vvould come {o to atte 
onely by fuppofing thetn to increafe without) 
taking or deilroying thei forthe {pace of 10. 
or 12 yeares: having regard to the foliditie of 
the waters which are allotted for to lodee and 
containe thefe creatures, as their bounds and 
piace of reft to live in. v2 tis Mea 


| Oftheincveale and multiplication of meh 
/& SS VERE Soe 7 
Giatlily, there are fome that cannot ‘onceive 
~~ howsteain be that from eight perfons (which 
“Hi ? were 


Mould {pring fuch a world of people to begin 


_ Yeares after the flood , and that amongft them 
ould be raifed an army of two hundred thou- 


Wve take but one of the Children of Woah, and 


At every 30 yeares, and that itbe continued to’ 
ff feventh generation, vvhich ts: 200 yeares ; 
) for then of oneonly family there vvould be pro- 


duced one hundred and eleven thoufand foules, 
three hundred and fiveto beginthe vvorld:- 


: though in that time men lived longer,and vvere. 


: More capable of multiplication and increafe : 


f 


Production of one yearly,vvould be farre great-_’ 


_ &.3if one man fhould have many.vvives,vvhich © 

- Mancient times they had : from vvhich it is al- 

O that the Children of J/rael, vvho came into 

“Sypt but onely 70 foules, yet aiter,210 yeares _ 

. eeeeysheycame forth vvith their hoftes that ” 
here vvere told. fix hundred thoufand fighting 

Men hefides old people,women 4nd children; | 


_ 8nd he tha fhall feparate buc one of the fami- © 


les of Zofeph. it would be fufficient to make up * 


~Jat number: how much morefhouldirbethen  - 
“We fhould adjoyne many families together? 


Of the iacreale of numbers. © ; 
SEventhly, what fumme.of money fhal!l the 


City of Loudou be worth, if it fhould be fold, - ‘ 


and the money be paid in a yeare after this 
— N 4 - Manase 
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| Were faved after the deluge or Noahs flood) 


-&Monarchie under Nimrod, being but 200 


nd fighting men: But .iris eafily proved if 


Y fuppofe that a nevv generation of people begun’ 


Which number’ {pringing onely from a fimpe* 
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manner : the firft week to pay a pinne,the fe- 
cond week 2 pinnes, the third week 4 pinnes, 
the fourth week 8 pinnes , the fifth week 16 _ 
pirines. and fo doubling untill the 5 2 weeks, or 
the yeare be expired. , 
~ Here one would think thatthe value of the 
pinnes would amount butto a {mall matter, in 
comparifon of the Treafures, or riches of the 
whole City : yet it is moft probable that the 
number of pinnes would amount unto the fum 
of 4519599628681215, andifwe fhould al- 
ow unto.a quarter.a hundred choufand pinnes, | 
the whole wouldcontain ninetie eight millions, 
foure hundred thoufand Tunne: which is able 
to load 45930 Shippes ofa thoufand Tunne a- 
piece: and if we fhould allow a thoufaud pins - 
fora penny, the fumme of money would a-— 
mount unto above eighteen thoufand , eight 


hundred and thirty millions of pounds fterling, 
an high price to fell a Citie at » yet certain » ace 
cording to that firft propofed. Soif 40 Townes — 
were fold upon condition to give for the firfta 
penny, for the fecond 2 pence, for the third 4 
pence, &c. by doubling all the reft unto the Jaft, — 
it Would amount unte this number of pence, 

1099511629776 , which in pounds is 458129 
$444, that isfoure thoufand five hundred and 

fourefcore millions of pounds and more. | 


“of 
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Of aman that gathered up Apples, Stenésj. 
or fuch like upon a conaition. 


Fi ghtly,admit there mer on hundred. A pples, 


_“~Stones, or fnch like things that were plac’d 
In a ftraight line or right forme, a Pace one 
tom another, and a basket being placed a Pace 
from the firft ; how many, paces. would there 
¢ made to put all thefe Stones into the basket, 
fetching one by one?this would require near 
alfe aday to do it, for there would be made 
fen thonfané and ninety two paces before he 
fhould gather them all up, | | = 
Of Changesin Bells,in muficall Inftruments, 
tran{ mutation of places , in numbers, 
~ Letters, men or [uch like. 


3 Nilnethty,is it not anadmirable thing to con- 
. fider how the skillof numbers doth eafily 
‘Urnifh ‘us with the knowledge of myfterious 


an 
by others thatare not verfed in Arithmetick , 
: do prefent utito them a world of confufion and 
 Mificultie: ad CS] 
Asin the firft place, it is often debated a- 
Ongft-our common Ringers, what number of 
anges there might be made in 5,6,7,8, or 


Nore Bells : who fpend much time to anfwer 


their owne doubts, entring oftenintoaLa- 
Pyrineh inthe fearch thereof: or if there were 
°° Voyces,how many feverall notes might sie 

) ¢? 


A . 
‘ 


id hidden things 2 which fimply looked: into. 


Pa , 
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be? Thefe are propofitions of fuch facility, that | 
a childewhich can but multiply dnenumber by} 
, another, may eafily refolve it, which is but only 
to multiply every number from the unite fuc- | 
ceffively in each others produc, unto the terme | 
alligned : fo the 6wimber that isagainft-6 it 
the Table ,is 720; and'{o many © hangesmay be 
madeupon 6 Bel/s,upon’s there are120;&c. || 
»¥n like’ manner") againft vro!in’ the-Table is 
3618800, that is three millions jfix hundred 
twenty eight choufand eight hundred = which } 
fhews that 10 voites may. have foi many con-} 
forts; each man keeping his owne note, but on¢ 
ly altering his place ;and fo of ftringed: Inftru> 
ments,and the Gamat may be varied accord- 
ing to which,anfwerable to the uumber againft 
X,ViZ. 1124001075070 399680000 notes, from 
which may be drawne this , or'the like propofi- | 
tiom Suppofe thar7Schollers were taken out 
ofiafreeSchoole toibe fent-to an. Univerfitie, 
thereto be éntertainedan fome ( ofedge at com=) 
mons for acertaine fume, of money, fo that: 
eachofthem. have two meales.daily ,.and no! 
fongerto contifue)there; then that. fitting all, 
together upon one bench or forme atievery 
medieisthere might: be a-divers tranfmutation 
Of place, .ofaccount..in fome ene of. them, 10: 
comparifon of another, and never the.whole) 
company to be twice alike in fituation: how: 
longumay the Steward-entertaine them ( wh? 
being notiskilled inthis fetch may anfwere un 
advifedlp:) Jeis moft certaine that there iar Pe {7 


“Ve thoufand and forty feveral/. ° 
ions or changings in the 


. Which is fix ku 
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ings, which maks 14 years/ _ 


3 dayes. Hence from this ne 

Nutability of. .tranimuta- eae 

tion itisno marvel! thac Ot § Ox 

y 24 letters. there arif- “40320 
th and is made fuch 36288049 

Variety of languages/’ 362880 
—'ntheworld,& fuch/ 39916806 
infinite“ number off “ 47.96 01600 


Words in each Jan-/ * © 
Suage ; feeing the), 

diverfity of “fyl-/- 
lables: “producet 


etters a. ae 
Monglt the/!124c01C75¢70399¢8cCoc! x|22 4 
Vowels ; &/ 258529247 266191926 g00ce} j|23 . 
amonett /© 20448 974788 6€062236¢ecc'zl24) 
themfelve's maketh thefe fyllables; which Ale 
Phabet of 24 letters may be varied fo. many. 
UMes |, wi 62044859 3428860623360c00 
ndred tvventy thoufand , foure. 
undred forty eight millions of millions of mil- 
'Ons five hundred’ ninety three thoufand, foure 
Undred thirty eight milions of milions,& more. 
- Novy allovving thata: man may reade on. 
Peak one hundred thoufand vvords in an houre. | 
Which is tvvice more vvords than there are con- 


: tained fa ; 


-— i rt Ye a ee 
~~ 
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_ teinedinthe Pfalmes of David, (a taske too 


great for any man to doin fo fhort a time) 
and ifthere were foure thoufand fix hundred 
and fifty thoufand millions of men, they could 
not {peak thefe words ( according to the 
hourely proportion aforefaid)in threefcore and 
ten thoufand yeares ; which variation & tranf- 
mutation of letters , if they fhould be written — 
in bookes,allowing to each leaf 28000 words , 


' (which is as many as poflibly could be infert- 


ed, ) andtoeach booka reame or 20 quire of 
the largeft znd thinneft printing paper, fothat | 
each book being about 15 inches long,12 broad, 
and 6thick: che books that would be made 
of thetran{mutation of the 24 letters aforefaid, 


would be at leaft 38778037089928788: and 


ifa Library ofa mile fquareevery way, of 50 — 
foot high , were made tocontaine 250 Galle- 
ries of 20 foot broad apiece , it would con- 
taine foure hundred mill ons of the faid books: 
fo there muftbeto containe the reft no leffe 
than 96945092 fuch Libraries ; and if the books 
were extended over the furface of the Globe of 
the Earth,it would bea decuple covering unto” 
it a thing feeming moft incredible that 24 let- 
ters in their tran(mutation fhould produce fuch 
a prodigious nuinber , yet moft certaine and in- 
fallible in computation, : 
Of aS¢rvant hired upon certaine 
setae conditions. 

A Servant faid unto his Mafter, that he 

“would dvvell vvich him all his life-time, Ms 


P ae ee 
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he would bus onely lend him land to fowe one 
Sraine of Corne with all his increafe for 8 years 
time ; how think you of this bargaine? for if 
he had but a quarter of an inchof ground for 
cach graine, and each graine to bring forth 
yearely of increafe 40 graines , the whole fum 
would amount unto, atthe terme aforefaid, 
655 3600000000 graines: and feeing that three 


- thonfand and fix hnndred millions of inches — 


do but make one mile {quare in the fuperficies , 
it fhall be able to receive foureteene thoufand 
and foure hundred millions of graines, which is 
14400000000. thus dividing the aforefaid 
6553600000000 , the Quotient will be4ss, 
and fo many fquare miles of land muft there be 
to fowe the increafe of one graine of Corne for 


8 yeares, which makes at the leaft foure hun- 


dred and twenty thoufand Acres of land, which 
tated butat five fhillings the Acre per eAunum, © 


_ amounts unto one hundred thoufand pound ; 


Which is twelve.tchoufand and five hundred 
Pound a yeare, to be continued for 8 yeares ; 
@ pretty pay fora Matters Servant 8 yeares fer- 
Vice, oe > ; 


Prow- 
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of aeacaines. Hydriatignes, Machinecke, 
anh other ee spon water yer, 
| liquor. 


a Firft fi to make water at the fost of amount> 
Aine to dfcend to the top. of it, ae to - > 
Seen on the other fide? ? 4 


“Odo this sini mutt be a Pipe of lead 
=e the fountaine 4, ‘to 
“ the top ofthe Mountaine B} and fo to defcend — 
on the other fide a little lower thenthe Foun- — 
caine, asatc. thea makea holein the Pipe at | 
abe thetop ofthe Moun- — 
peeengass- see seaio’ 5 as ac B, and 4 
«Ry ~ ftop the. end of the * 
— Pipe at Aand C; and 
- fill this Pipe at B 
with water: & clofe 
it very carefully a- 
Gane at B, that no 
aire get in: then un- 
~~ ftop the end at 4, && 
at C; then will the 
water perpetually ranne up the hill, and de- 
fcend on the orher fide, which isan invention — 
of great confequence to furnifh Villages that 
want water. 


2. secondly s 9. 


‘ 
“ 


sips} 


| IN this problem there is nothing but to take 
a bowed pipe of Glaffe , and put it into the 
Rucets holeyand ftopping it clofe about : for 
then'you fhall fee the wine or liquor to afcend 
‘n this Pipe, untillic be jufteven with the liquor - 
nthe veffel; by which a manmay fill the vef- 
tel, or put'more istoit : and foif need were , 
Qne may empty one veffel into another without ° 
Opening thebung-hole. © 


ea Thirdly , how is it that it is [aid thata veffee 
holds more Water being placed at the foot of a 

Moantaine, than ftanaing upon 

| 

; 


; the top of st ? 3 

'THisisathing moft.certaine, becaufe. that 
water andall other liquor difpofeth it felfe 
‘Dhericaliy aboutzhe Centre of the earth ; and 
how much the veffel is nearer the Centre,by 

40 much the more the furface of the water 
Makes a leffer {phere, and therefore every part 
More gibboses or fwelling,than the like part ina 
Seater {phere : and therefore when the fame 
5 Veffellis farther fromthe Centre of the earth, 
Me furface of the water makes a greater {phere, 
and therefore leffe gibboss, or {welling overthe | 
ei 3 -veffel: 


P ae 


392 Mathematical Recreation. 
_-veffell’: from whence it is evident that a veffell 


- farth. Secondly, if # 
(li: Yeffell be very neare 
Nos Centre of the 
N 


i 


earth, there will be 

| More. water above 
Se ’ the brims of it, than 
Vo tm ~othere is within che 

: | i velfel’ Thirdly’, 
| ~~ veffel full of watet 
| comming to the Centre wil {pherically increafey 


and by little and little leave the veffel ; an 
paffing the Centre, the veffel will be all emp- 
tied. Fourthly, one cannot carry a Paile of wa- 
terfrom a low placetoa higher, but it wi 
more and more run out and over , becaufe that 
in afcending it lies more levell, but defcending 
it fwels and becomes more gibbous. 
4. Fourthly, to condut water from the top of one 
Mountaine, to the top of another. 
Sadmit on the top of a Mountaine cheré 
“fs a {pring , and at the toppe of the oe 
a ‘i ou e 
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-Mountaine there are Inhabitants which want 
Water: now to makea bridge from one Mount-. 
- fine to another, were difficultand too great a 
Sharge ; by way of Pipes it is eafie and of no 
- Steat price : for ifat the fpring onthe top of 
Me Mountaine be placed a Pipe, to defcend in- 
“Othe valley , andafcendto the other Mount- 
: Aine , the water willrunne naturally , and cons 
 Nnually, provided that the {pring be fomewhat 
| higher than the paflage of the water at the in- 
habitants. 


5 Fifehly, of a fine Fountaine which {poats water 
* ——_ werg high , and with great violence 
. by turning of a(ock. 
Et there bea veffell as 4 B, made clofein 
all his parts , inthe middie of which let ¢° 
Dbe a Pipe open at D neare the bottome , and 
then‘ with a Squirt fquirt in the water atc, 
flopped above by the-cock or faucet C , vvith. 
8 great-violence as poffible you can; and turne 
‘he cock immediatly. 1 Se 
Novy therebeing an’ gays 
(ndifferent quantity 4’; 
OF varer andairein (::) 
the veffel, the vvater 
Keeps’ it felfe in the ie 
bottome , and the ac 
dite -yhich - vvas: { | 
Bteatly preffed ,feeks 
for more place, that 
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turning the Cock the water iffueth forth at the 

- Pipe , and flyes very high , and chat efpecially if | 
the veffell bea little heated : fome make ufe.of ; 
this foran Ewer to wafh hands withall., and 
therefore putting a moveable Pipe above (; . 
fuch asthe figure fheweth: which the. water 
pel ra to turne very quick, pleafurable to 
behold. vi re 


6. Sixtly, of Archimedes [crtw, which makes 
water afcend by def{cending. 
TS is nothing elfe buta Cylinder , about 
the which is a Pipe in form of a fcrew,and_ 
when one curnes it , the water defcends alwayes 
in refpect of the Pipe : forit paffeth from one 
part which is higher'to that which is lower,and 
at the end of the Enginé the water is found: 
higher than it was at the {pring. This great En-. 

giner admirabiein ail’ Mathematicall Arts in- 
vented this Inftrumentto wath King Hieroies 
great veflells,as fome 
', Authors faye , alfo 
gto water the fields 
oa ©. Of Egypt, as Diode 
> rus witneflech: and — 


Zz A = Cardanus - reporteth: 
v LF | that a Citizen, of 
5 oo. Milan having made — 
the like. Engine» 
. 


thinking himfelfe to be the firft inventer,, com- 
- ceived fuch exceeding joy,thathe became maes — 
oll. 2. Se '9 Stomsaa 
Againe a thing may afcend by defcencing + | 
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if a {piral line be made having manycir:ulations © — 


Or revolutions ; the, laft being alwayes lef- 
fer than the firft,yet higher chan the Plaine fup- 
Pofed x itis: moft certaine chat then putting a 
ball into it,and curning che fpjrall line fo 5 that 
the firtt cixculation: may be perpendicular; or 
touch alwayes the fuppofed Plain: the ball fhall 
Andefcending continually afcend , uitill ac laft 
come to.the higheft part of the ipirailline, & 
fo fallout. And here efpecially may be noted; 
that amoving body.as water, ora Bullet; or 
fuch like, will never afcend if the Helical re- 
Volutionof the fcrew be not inc'ining to the 
Horizons '-fo'that.according to this inclination 
the ball or liquor, may,defcend alwayesby a 
- Sontinuall: motion and revolution. And this ex- 
 Perimient may be more ufefull , naturally made 
With a) thred: of ‘ron,or Latine turned or bow- 
&d Helieally abouta Cylinder, with fome di- 
, “in@ion-of diftances between the Heli es , for 
Sem having-drawn ont the Cylinder,or having 
Ung orityedfome weight atit in fuch forc,chat 
‘ “water may eafily drop if oneliftup the faid 
‘ted :thefe Helices or revolutions, notwithftan- 
‘Ng wilkremaine inclining to the Horizon,and 
4 then cura it about forward, the faid weight’ 
wl afcend, but backward ét will defcend- Now” 
‘the revolutions be alike jand of equallity a- 
- Ong rhemfelves, and the whirling ‘or turn- 
cee Motion bequicke,the fight vill be fo de- 
. (ed, thatiproducing theaction ic will feeme 
*the ignorant no leffe than a Miracle. . 
O02 9. Seventh 
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7. Seventhly, of another fine Fountaine. 
. of pleafure. 

THis isan Engine that hath two wheeles 
with Cogges , orteethas AB, which are 
placed within an Ovall GD, in fuch fort, that | 
the teeth of the one,may enter into the notches 
ofthe other ; buc fo juftthat neither aire nof 
water may enter into the Ovall, coffer; either by 
the middle or by the fides , for the wheele mult 
joyne fo neare to the fidesofthe coffer’, chat 
there be no vacuitie : to thisthere is an axelereé 
2 with a handle td 


GAN C i they may be turned, 
SoZ | and being turned) 
_-o* that curneth the 07 

Zs te WN Mete cher wheele that i 
Ge oppofite : by which 
== Motion the aire thal 

~ 346 in BE, 8ethe watel 
| ioi » .. that iscarried: by the 
hollow of the wheeles of each fide,by continv’ 
all motion,is.conftrained to mount and flie ov" 
by the funnell F: now to make the water runté | 
what way one would haveit, theremay be af” | 
plied uponthe top ofthe Pipe F two othe | 
moveable Pipes, inferted one within’ anothet + 
as the figure fheweth. But here note,that the! | 
may acrue fome inconveniency inthis Machi 
feeing that by quick? turning ithe “Coge® 


eed Za 
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_ Orteeth of the wheeles running one againft an- 
«Other , may nearé break them, and fo give 
_ Way to the aireto enter in, which being vio- 
—lently inclofed vvill efcape to occupie the place 
Of the water , vvhofe vveight makes it fo quick: 
Ovvfoever, if this Machine be curioufly made 
an able vyorkeman may eafily do, itisa 
Moft fovereigne Engine,to caft vvater high and 
_ ‘atre off forto quench fires. And to have it to 
‘Taine toa place affigned, accommodate a focket 
having a Pipe atthe middle, vvhich may point 
‘ovvards ‘the place being fet at the top thereof, 
and fo having great difcretionin turning the 
Axis ofthe vvheele , itmay vvork exceeding 
Welland continuelong. 
8. Eightly of a sine watering pot — 
or gardens. (oe 
THis may be made in forme of a Bottle ace 
. cording to thelaft figure or fuch like, ha- 
oy 3 at the bottome many {mall holes , and at 
| the neck of it another hole fomevvhat greater 
banthofe at the bottome , which hole at the 
°P you muft unftop wvhen you wvould fill this 
watering pot, for then it is nothing but putting 
the loyver end into.a paile of vvater , for fo it 
Mill fill ic felfe by degrees : and being full, put 
-{%Urthumb on the hole atthe neck to ftop it, 
, then may youcarry it from place to place, 
Git wvill not fenfibly runne out , fomes 
7 {Ng it vvill,and all ia time(if it vvere never fo 
© ftopped) contraryto the ancient tenetin 
ilofophy, that aire will not penetrate. 
ee O 3 9-Nin_ thly 
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9. _Ninthly low eafily 1 te ae wine out of A 
 veffel at the bung-bole, without nee . 
A hole i inthe veffel? 2 


IN this there is no need but to ‘have’ a\ ane cal 

Pipe of Glaffe or fuch like, one of the é nds of 
which may be clofed tip almoft , leaving fome 
fmall hole at the end ; for then if that -end be 


; - into the veffell at the bung-hole , the whole 


Cane or Pipe will, 

Pp ++ be filled by. little and: 
3 Fes little; and. onee being 
QM . full ; {top the. other | 
Sal fas _ end which i is without | 
= and then pull out the 

! - Cane or Pipe, fo will 
= a Se “itbe ful of wine,then 
\S- opening .@ little rhe 
top above, you. may 
fil av “Claffe or other Pot’ with it, for as the 


Wine iffueth out , the aire commeth into the 
Cane mae to fu spy ce | 


10.7 “nb, hew tc meafure irregular bodies 
BES by help of Water? 


Ome throw inthe body or magnitude into 

veffell , and keep that which floweth ou 
over, faying it is alway es equal to the thing ca! 
intothe water: butt ismore neater this way 
to potre into a veflell fuch a quantity. of bers 
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| Which may be thought fufficient to cover the 
_Sody or magnitude, and makea marke how 
| high the water isin the veffell, then poure out 
| all this water incoanother veffell , and let the 
| body or magnitude be placed into the firft veflels 
then poure in water from the fecond veffell , 
| Until icafcend unto the former marke made in 
| the firft veffell,fo the vvater vvhich remaines in 
| the fecond veffel is equallto the body or magni- 
de put into the water: but here note that 
this is not exact or free from error, yet nearer 
truth than any Geometrician can otherwife 
Poffibly meafure, and thefe bod ies thatare not 
(ofall of pores are more truly meafured’ this 
Way, than others are. 4 : 


iI. T finde the weight of water. : 
| GEeing that 524 part of an ounce weight,. 


makes a cubicall inch of water: and every: 

jy dnd weight Haverdepoize makes 27 cubicail: 

) pits , and ,2 fere, and that 7.Gallons anda. 
Alfe wine meafure makes a foot cubicall, it is 


2 Vveffelin Galons, to finde his content in 
| Ubicall feet or weight: and that late famous 
| cian Matter Brigs founda cubical foot 
4, "Vater to vveigh neare 62 pound vveight 
fay epaize But the late learned Sinson Stevin 
| “ne a cubicall foot of water to: weigh 65 
Und, which difference may arife from the in- ° 
Nalitie of vvater; for fome vyaters are more 
~“Serous than others, and fome difference 
9 3 x See may 


‘ 
nN 
. 


of 


fie by inverfion, that knowing the quantity. - 


Se OOS OS a ee eee eee an ee ee 


200 Mathematicall Recreation. 


may be from the weight ofa pound, and the 
meafure ofa foot :thusthe weight and quan- 
titieof a folid foor fettled, it is eafie for Arith- 
" Meticians to give.the contents of veflells orbo- 
dies which containe liquids. 
12. To jinde the charge that a veffell may carry 
se as Shippes, Boates,or {uch like. ' 
THis is generally conceived , thata veffel’ 
May carry as much weight as that. watet 
weigheth , which isequall unto the veflell ia 
bignefle, in abating onely the weight of the vel 
fell :we fee that a barrel,of wine or water caft 
into the water , will notfink to the botrome, 
» but iwim eafily, and ifa hip had nor Irot 
and other ponderofities in it,it might fwim full 
of water without finking?; inthe fame. mannet 
ifthe veffell were loadenwith lead, fo much 
fhould the watter weighs: hence it is that Mar¢ 
- Yiners call Shippes of 50 thoufand Tunnes, be- 
cause they may containe ‘One or two thoufa 
Tunse , and fo confequently carry as much. 


a 
: ; eK 
S 6 ey ee 


Serr ee es 
Ro eg ail 


lesa alice 
a aan 


13. How comes it that a Shippe having fafely fayl 
. cdin the vaft Ocean , and being come 
iutothe Port or harbour without any 


tempe ft will fink down right? 


T He caufe of this isthat a veffel may cart 
_ more upon fome kinde of water than upo# 
other ; now the water ofthe Seais thicker and 
heavier than that of Rivers,Wels,or Fn 
poe . there 
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| therefore the loading ofa veffell which is ac- 


Counted fufficient inthe Sea,becomes toogreat 


in the hurbour or fweet water. Now fome 
think that it isthe depth of the water that 
Makes veffells moreeafie to fwimme , but itis 
tnabufe ; for if the loading ofa Shipbe no 
heavier than the water that would occupie that 
Place, the Ship fhould as eafily {wim upon that 
Water , as ifitdid fwimupon a thoufand fa- 
m deep of water, andif the vvater be no 
thickerthan a leafe of paper , and weigheth but 
&n ounce under a heavy body, it vvill fupport it, 
8S vvell asif the sled under it vveighed ten 
thoufand pound vveight: hence it is if there be 
- aveffell capable of a little more than a thoufand 
- Pound vveight of vvater , you may put into this 
veflell.a piece of vvood, which thall vveigh a 
_thonfand pound weight ; (but lighter in his 
inde than the like of magnitude of vvater:) for 
then pouring in but aquart of water or avery 
little quantitie of vvater , the vvood vvill fvvim 
On the top of it,(provided that the vvood touch 
 Rotthe fides of the veffell:) vvhich is a fine ex- . 
pence, and feems admirable in the perform- 
ance, 
14. How a groffe body of mettle may. 
| Swimme upon the water? 
Te is done by extending the mettle into 2 
thin Plate, to make it hollovv in forme of 
8 veffel ; fo that the greatneffe of the veffell 
| Which the aire vith it containeth , be equal to 
= Cs the 
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the magnitude of the vvater,vvhich weighes 45 
much as it, for all bodies may fvvim_ vvithout 
finking ,if they occupie the place of vvater equa 
in vveight unto them,as if it vveighed 12 poun 
it muft have the place of 12 pound of vvater? 
hence itis that vve fee floating upon the vvatet™ 
great veffells of \ opper or Braffe , vvhen they 
_ arehollovv informe ofa Caldron. And how 
can it be otherwife conceived of iflandsin the 
Sea that fwim and float ? is it not that they are 
hollow and fome part like unto a Boat, or that 
their earth is very light and fpongeous, or ha- 
ving many concavities in the body of it,or much 
wood within it? : Oy. . 
Andit would be-a-pretty propofition to 
fhew how much every kinde as aed fhould_ 
be inlarged, to make it fwim upon the water + 
which doth depend upon the proportion that — 
is between the vveight of the vvater and each — 
metall. Novv the proportion that is betvveene 
metalls and water of equall magnitude,accord-’ 
ing to fome Authors, is as followeth. a 
, Gold. 18999 
A magnitude of 10 pound .. Lead. 1163 
weight ofwater will require Silver. 104 7 
for the like magnitude of Copper. 98 
(ir 81 
aes _ \Tinne. 7S a 
From which is inferred,that to make a piec€ 
of Copper of 10 pound weightto fwimme, 1 
muft be fomade hollow, thatit may hold? 
times that weight of water and fomewhat — 
more, thatis to fay,91 pound: fecing that ee . 
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ber and water of like magnitudes in their pon- 
derofities, areas before, as. Oto 91. © 

15. How to weigh the lightnelfe of the aire? 

Place a Ballance of wood turned upiide 
_ downe into the water, that fo itmay fwim , 
_ ‘Qen let water be inclofed within fome body , as 
_ Within a Bladder or fuch like, and fuppofe that 
Uch a quantitie of aire fhould weigh one 
- Pound, place it under‘one ofthe Ballances,and = 
Place under the other as much weight of light- 
-‘Seffe as may counter-ballance and keep the 
» Other Ballance that it rife not out of the water: 


* 


’ ty which you fhall fee how much the lightneffe 
As. ‘ 


But without any Ballance do this; take 2 - 

— Cubjicail hollow veffell ;or that which isCyhn- 

Gricall, which may fwimme on the water, and 

- 8Sit finketh by placing of weights upon it, 
Marke hovy much; for then if you vvould ex-: 

“Mine the'wveight of any body , you have no- 

mgt do but to purit into this veffell , and. 
~latke hovv deepit finkes , for fo many pound 
f Weighes asthe vveights put in do make it 
Wtofinke, ~ =) foo eae ees 

oO.) Tee 


* 
1 SNR: 
re if 2) 
< | 
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16. Being givena body , to marke it about, i 


° ind foew how much of . it Will finkik the 


water , or [wins above the water. 


Tis isdone by knorving the weigh of tie. 
Hi. body which is given’, and thequantity of 


_ water ; vwhich vveighes as' much as that body; 
for then cettainly it vvill fink fo deep ,: ubtill tt 


occupieththe place of that quantitie of vvater: 


17-To finale bow mach feveral mitele or 
| other bellies dee weigh leffe in the water’ » 
than in the aire: 


| MP Ake a Ballance,evieigh(as for éxample) 


.. 9 pound of Gold, Silver,Lead, or'Stoneim 


theaire, fo it hang in <qnitibréo; then comming 
tothe vvater, take the fame: quantity of Giold 
Silver,Leady or Stone, and let it foftly dovvne 
intoit, and you fhall fee'that: you fhall needa 
leffe’ counterpoife im the’ other Ballatice’ to 
counter: ballance it : vvherefore all folids or 


bodies weigh leffe in the yvater than inthe aire, 


and fo much the leffe it vvill be , by hovv much _ 


the vvater is groffe and thick , becaufe the 
vveight findesa greater refiftance,and therefore 
the vvater fupports more than aire;and further, 
becaufe the vvater by the ponderofitie is dif 
pleafed, and fo ftrives to be there againe , pref 
fing to it,by reafonof the other vvaters that 
are aboutit, according to the proportion Ae 

: 7 3 i 


q : Se ee ial 
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4 his weight. Archimedes. demonftrateth, that 
- all bodies weigh leffeinthe water (or in like 
liquor)by how much ae occupie place:; and if 
_ the water weigh a pound weight, the magni- 
_ tude in the water fhall weigh a pound leffe than 
Now by knowing the proportion of water 
and mettes,i i found that Gold lofeth in the 
Water the 19 part of his weight , Copper the 

9 part, Quickfilver the 15 part, Lead the: x2 
Part, Silver the ro part , Iron the 8 part, Tinne 
the 7 partand a littlemore : wherefore inma- 

- teriall and zbfolute weight, Goldin refped of 
the water thatit occupieth weigheth 18, and 3 
times heavier than the like quantitie of water, 
that is,as 18 § tothe’ Quickfilver 15 times,Lead 
tr and 3, Silver roand;; Copper gand{., Iron 

8 and+, and Tinne 8 and }. Contrarily in re- 
Gof greatnefle’, if the water beas heavy 

as the: Gold , then is-the water almoft 19 times 
Steater than the magnitude of the Gold’, aad 

fo may you judge ofthe reft. 


Puy ¢ 


18. How is it that aballance having like weight in 
each fcale, and banging in xquilibrio: in the 
aire. being placed inanother place,( with- >” 
out removing. any weight) it fhallteafe 
ta-hang in equilibrio fenfibly: yea 
“1 0-9 bya greatdifference of weight? i 
THisis eafie to be refolved by confidering 
™ different mettles , which though they 
i nae weigh 
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vveigh equall in the aire, yet in the vvater there 
-yvill be an apparant difference; as. fuppofe {0 
thatin the fcale of eaeh Ballance be placed 18 
pourd vwveight of feverall metalls , the one 
Gold;andthe other Copper, vvhich being ia 
‘eqnilibrioin the aire, placed in the wvater, vvill 
not hang fo, becaufe that the Goid lof eth” 
neare the r8 part of his vveight,vvhich is about — 
‘1 pound, and che Copper lofeth but his9 part, 
which is 2 pound : vwvherefore the Gold in the 
water vveigheth but 17 pound,and the Copper 
16 pound, which isa difference moft ‘fenfible 
toconfirme that point. ° ” ere 
19. Zo foew what waters are beavier onethan 
soak 58 another , sndhow mush... 
Pyficians. have an efpeciall. refPe@> unto 
this, judging that vvater-vvhich -is lighteft 
is moft healchfull and medicinal for the body ; 
&€ Sea-men knovwv thatthe :heavieft vvaters do 
beare moft,anditis knovvne vvhich:water: is 
heavieft thus. Take a piece of wax, and faften 
Lead unto it,or fome fach like thing that it may _ 
bur precifely {wimme, for then it is equal: to the 
like magnitude of water, then put it into ano- 
ther veffell which hath contrary water, andifit 
finke, then is that water lighter than the other: © 
but if it finke not fo deep.,cheni it argueth the 
water to be heavier or more groffer. than the 
firft water , or one may take a piece of vvoods 
and marke the quantitie of finking of it into 
feverall waters, by vvhich you may judge 
in vvhich 


——_--. 


\) 
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l > he 


olid body of water. oie 
__ Therearé many wayes to experiment this 
Propofition, bur to verifieit, it may be fuffici- 
tnt ro produce two excellent ones onely: which 
ad they not been really acted , little credit 
ight have been given unto it. = 
The firft way isthus. Take a Magnitude 
Which takes up as much place asa hundred ora 
‘houfand pound ofwater, and fuppofe thatit 
ste tied to fome thing that it may hang in the 
te ; chen make a Ballance that one of the 
lates may invironit , yet fo that it touch not 
the fides of it: but leave fpace enough for one 
‘Pound of water: then having placed 100 pound 
Sight in the other fcale, throw in the water 
about the Magnitude , fo that one’ pound of 
| Water thall weigh downe the hundred pound in 
| he other Ballance. 
a, be fecond vay is yet more admirable : take 
-“Sottmon Ballance that is capable to receive’ 


DS SP — . 
yee 
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ous 10 or'30 pound of | 

, ita magnitude which 
Re. “May take up the place 
\@ Of 9 0r 19 pound of 
AR Water, which muft 
INN. <¢!,. be hung ar fome Iron 
4 Or .beame which is 


<a 
S 


(now it is not mateciall whether the magnitude 


where the magnitudeis|, and you hall fee that 
_ this one pound of water: fhall. counterpoife the 
10 or 20 pound of Lead whichis fetin the o- 
therBallance, | 


PROBLEM LXXXVI, eae 
Of fundry Queltionsef pconhmaik, and 
ands. 


rft of the, : 

i may be fatd incontinent’, that co undertake — 
this were impoflible , either to. number the — 
Sands.of Lydia , or the Sands.of the Sear; and 4 
it vvas this that the Poets fung, and that vvhic# 


the vulgar beleeves.;nay,,.that. vvhich long 4° 
G0 certaine Philefophers to Gelon King of $7, 


-Aumerable : Butl anfvvere with Archimedes , 
that noronly one may number chofe which are 
at the border and about the Sea; buithofe 
Which are able to fill the whole vvorld.if there 
Vyere nothing elfe but fand ; andthe graines' of 
finds admitted to be fo fmail,chat 10 may make 
- Sut one graine:of Poppy: for at the end of the 
Account there feed not to exprefle them , but 


“the end of its’ Clavins and Archimedes make it 
-{Omevyhat more ; becaufe they make a. gteater 
~ firmament than Ticho Brabe doth ; and if they 
 Qugment the Vniverfe, it isieafie for usto aug- 
' Mentthe number , and déclare affuredly bow 
| Many graimes)of fand there are: requifite to fill 
- anocher vvorld:., in comparifon that our vifible 
| Worldyvvere burasone graine’of fand , an a- 
- tome ora point; for there is nothing to do but 
_ to multiply:the number by it felfe , vvhich wvill 
| mountto ninety places, vvhereof tvventieare 
thefe, 95143708 1 34910955936, and 70 Ci- 
 Phers at: therend of it: vvhich amounts toa 
_ oft prodigious number, and is eafily: fupputa= 
_ ted: for fuppofing that a gtaine of Poppy doth 
_ Sontaine ro graines of fand; :there is nothing 
‘tocomparethat little bovvle. ofa graine of 
| *oppy , vith a bovvle ofaninchor ofa foot, 
| ®that'to becompared wvitl that-ofthe earth, 
| Dy entjandfo of the refts Hoes 


ee 


_ this number30 840979456, and 35 Ciphers at ° 


| 8nd then thatof the earth vvith that o the 


\ y 
sare 
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— lyreported, that the graines of fand vverein- 


ee 


‘so 


one of pure Gold,and the otherof pure Silvets | 


vered it. 
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2- Divers metals being melted together in one 
body, to finde the mixture of thems. 
z as wat a notable invention of Archimedety 
related by Uitrivins in his Archite@ure: 
where he reporteth chat the Gold-fmith which 
King Hiero imployed for the’making of thé 
‘Golden Crowne, which was to be dedicated 
tothe gods , had ftolen part of it, and mixed 
‘Silver in the place of it: the King fufpicious 
of the work propofed itto Archimedes , if by 
Art hecould difcover without breaking of thé 
Crowne,if there had been made mixture of any 
other metall with the Gold. The way which 
he found out was by bathing himfelfe ; for as he | 
entred into the veffell of water, ( in which hé 
bathed himfelfe ) fo the water afcended or flew 
out overit, and ashe pulled outhis body thé 
water defcended : from which he gathered that | 
ifa Bowle of pure Gold, Silver, or other metal! | 
were caft into a-veflell of water, the water prov 
portionally according to the thing caft in woul 
alcend ; and fo by way of Arichmetick the que’ 
ftion lay open to be refolved : who being fo 11” 
tenfively taken with the invention, leapes ou! 
of the Bath all naked, crying asa man trant- 
ported, J have fauna! have fonnd,and fo difco- | 


Now fome fay that he tooktwo Mafles, th¢ | 


each equall to the weight of the Crowne, 4# a || 
sherefore unequall in magnitude or great | 


Nr which was anfwerable to the Crown, and 
the feverall Maffes , he fubtilly colle@ed , that 
_ tthe Crowne eccupied more place within the 
_ Water than the Maffe of Gold did: ic appeared 
at there was Silver or other metall melted 


_ that each ofthe three Maffes weighed 18pound 
 §biece, and that the Maffe of Gold did occupie 
_ the place of one pound of water, that of Silver 
* pound anda halfe,and the Crown one pound 
‘nd a quarter only : then thus he might operate 


_ the Maffe oF Silver whict weighed 18 pounds, 
caft into the water, did caft out halfe a pound 
‘ 


_ Of water Moré ther the Maffe of Gold, which 
_ Weighed 13 pound, and the Crowne which 
| Weighed alfo 18 pound, being put intoa 
_ effet! full oF water, threw out more water than” 
the Maffe of Gold by a quarter of a pound (bes 
 Saufe of mixt metall which wasinic: ) there.’ 
fore by the rule‘of proportion , ifhalfe a pound 
Ff warer ( the exceffe ) be anfwerable to 13° 
- Pourid of Silver , one quarter of a pound of ex" 
_ Stffe thal be’arilwerable to 9 pound of ‘Silver, - 


- 8Xdfo mich was mixed inthe Crowne.'°° = 


_ Mtighing the Crowne fittt ih theaite, then in® 
: the water ; in the aire it weighed 18 pound and 
Tit weéte pure Gold , in the water ic would 
Neigh but 17 pound ; ific were Copperit 
¥ill fappo éthat Gold and Copper is mixed 
“gether, it vvill yveigh leffe thent7 pound, 
, % yet 
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4nd then knowing the feverall quantities of wa- 


With ir. Now by therule of pofition » fuppofe . 


Some judge the way to be shore facilfby % | 


’ Would weigh but 16 pound; but becaufe vve 
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yet more than 16 pound, and thataccording to. — 
the proportion mixed : let it then.be, fappofed; 
that it vveighed inthe vvater 16 pound and-3;_ 
juarters, then might one fay by. proportion, if 
the. difference of one pound of loffe,(vvhich is 
betvveen, 16 and 17.) be anfvverable to1g- 
pound, to vvhat fhall one quarter of difference: 
beanfvverable to, vvhich is betyveen 17 and 
16 3,and it vvil: be 4 pound and.a halfes and fo 
much Copper vvas mixed yvith the Gold. 

:Many men have ‘delivered fundry vyayes to: 
refolve this propofition fince Archimedes. in-. 
vention,and it vvere tedious to relate the diver-) 

. Baptifta Benedittes amongf his,Arithmeti-, 
call T.heoremes, delivers his vvay thus:,if a. Mafle: 
of Gold of equall bigneffe to the Crovvne did, 

__-vveigh 20 conn add heed of Silver ata ca- 
" . pacity.or bigneffe at pleature ,,as fuppofe did: 

--vyeigh.12 pound,the Crovvne or the mixt body, . 
would vveigh more than the Silver, and Jeffer: 
than theGold, fuppofe it vveighed 16 pound 
vyhich is 4 pound teffe than the Gold by.& 
pound, then may one fay , if 8.pound of differ- 
ence come from, 12, pound of .Silver,, from: 
, vyhence comes.4.pound yvhich yvillbe 6 pound 


apd fo much Silver vvas mised init, &c. 


t+ i Oh a ee e . ext 


Pe ae s Side table er ee © 
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3: Three men bought a qnantitie of wine, each paid 


the Laft partition that there were 21 Barrells, of 
which 7 were full,7 halfe full, and’ empty, 
how muft they foare the wine and 
welfells oat each have as many ; 
veffels one as another, iis 
 & as much Wine one | 
as anather? 


_ THis may be anfwered two wayesas follow. 
¢th, and thefe numbers 2,2,3,0r 3,357, May | 
 *erve for direGtion, and fignifies that the Girt 
_ perfonsought to have 3 Barrells full, andas 
many empty ones,and one which is halfe full; - 
fo he fhall have’7 veffelis and 3 Barrels, anda 
halfe of liquor ; and one ofthe other fhall in 
like manner have as much, fo there will remaine 
for the third mani Barrell full,s5 which are 
halfe full, and 1 empty, and foevery one fhall 
have alike both in veffellsand wine. And ge- 
Nerally to anfwer fuch queftions, divide the 
number of veffells by the number of perfons , 
and if che Quotient be not anintire number,the 
queftion isimpoflible; but when it is an intire 
~~ Humber, there muft be made as many parts asi 
there are 3 perfons,feeing that each part is leffe 
than the halfe of the faid Quotient : as divid- 
Ing 21 by 3 therecomes 7 for the Quotient, 
Which may be parted in thefe three parts,2,2,2,. 
. 3,32 1) each of which being leffe than ha'fe. 
oe P3 4. There 


alike and each wasto have alike ; it happened at . - 3 


~ 


There is @ Ladder which ftands wpright againft 
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a wall of 10 foot high, the foot of ét-1s pulled 
out 6 fu fas toe aes | 
_ mentshow much hath the top of 
cia the Ladder defcended ? 4 
TP Re anfwer is, 2 foot: for by Pythagoras . 
~ rule the {quare of D B, the Erpancnde is 
 S *  equallto the fquare 
7 of D A6,% A Bio. 
Nowy if DA be 6 
foot, and 4 B 10 
. \. foot,the fquares are 
*\. 36 and 100, vvhich 
Ss. g6taken from, 100 
tefts 64, \ whofe 
. '» 4 Roote-quadrate is 3 
: | es fo the foot of the 
Ladder being nowv at‘D, the toppe wvill be at 
Gs foot lovver than it vvas when it vvas 
Soh) ae ps ae aca Sen . 


PRos LE Me LXXXVII 


es witty {uits or det ates between Caius and Semproe — 


© pius , xpox the forme of f gures, which Geom 
metricians cal! Tfopersmeter , er 
~ equal.in ciresit or compaffe. 
MaArel! rot. at it if? make the Mathema- 
ticks taképiace at the Baire, and if I fet 
SEE ey ees 
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| forth here Bartolews, who witneffeth of him- 
| felfe,that being then an ancient Do¢tor in the — 
Law, he himfelfe took upon him to learne the 
| elements and principles of Geometry, by which 
_ hemight fet forth certaine Lawes touching the 
 divifions of Fields, Waters, Iflands , and other ; 
s fhall be to fhew in : 
pafling by, that thefe 
{ciences are profi- 
table and behovefull 
* for Judges , Coun- 
Aellors, or fuch,to ex- 
_plaine many things 
+ which fall out in 
‘| Lawes, to avoid, am- 


Re! _ ‘© =) | biguities,contentions, 
ey and fuits often. 
1. Lacident: 


C4 hada field which was dire@ly {quare, 

| having 24 meafures in Circuit , that was 6. 

_ Oneach fide: Semspronins defiring to fit himfelfe, 

™ prayed Caius to change with jbim for a field 
which fhould be equivalent unto his, and the ° 
bargaine being concluded, hegave him for - 
counterchange a piece of ground which had 
juft as much in circuit as his had , but it was 
not fquare, yet Quadrangelar and Rettangled, 
having 9 meafures in length for each ofthe two 


- longeft fides, and 3 in breadth for each fhorter 
fide; Now Cains which was not the moft fab- 
ae P4_stilleft 


ee 


fore it is 
~ Was fuSicient to delude a Judge which was Sos 


capableft eure ofall, becaufethae all his parts, 
- are extended one! from anothes ;and from. the. 
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tilleft nor wifeft in the world accepted his bar- 
gue ar the firft, but afterwards having con- 
ferted with a Land-meafurér and. Mathematici- 
an, found that he was ovet-reached in his: bare 
gaine , andthat his field contained 36 {quate 
meafures,and the other field had but 27 mea- 
fures.(a thing eafie to be knowrie by multiply- — 
ing the length by the brea dth:) Semproxius con-— 
tefted with himin fuiteof Law , and argued 
that figures which have equall Perimeter or-cir- 
chit, ate equall amongft themfelves : my field, 
faith he, hath equall circuit with yours,there- 
equall unto it in quantitie. Now this 


“‘norant in Geometrical! proportions , but a Mar 
thematician will eafi ly declare the deceit, being ~ 
affured that figures which are Ioperemiter, or 
equal in circuit, have not alwayes equall capa- 
citie or quantitie: feeing that with the {ame cir- 
cuitsithere may be infinite figures made. which. 
fhali be more and more capable, by how much 
they have more Angles, equall fides, and ap-, 
proach nearer untoa circle; -(which is the moft, 


middie or Centre as muchas may-be: fo we, 
fee by an infailible roleof experience , thata- 

quare is more capable.of quantitie than a Trie. 
angle of rhe fame cireuit,and a-Restagone more 
than a iquore.and fo of others » fo that they ) 
be tegular figures thavhavetheir fides equal 

i dap 5 Saks oe otherwife 

: x“ . . . 


/ 


i a 


ow Ft > «aman <-*. 


- Corne. 


} es Oe ys = 
: 
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Otherwife there ‘mightbe that @ regular Tris 


angle, having ‘24 meafures in circuit might 
have more capacitie than areGtangled Paralleli- 


gram, which had alfo 24 meafures of circhit, as - 
if it were tr in length, and® ¢ inbreadth , 


the circuit is ftill24, yet the quantitie is but 11. 
and ifit had 6 every way, it gives the fame Pe- 


vimtter, viz. 24,but a quantitie of 36 as before. 


: Ws 2. Incident. 


GEmpronine having borrowed of (‘ain a fack~ 
” Of Corné, which was 6 foot high and 2 foog 
broad, and when there was queftion made: to 
repay it, Sempronins Save Caius batk two facks 
full of Corne, which had each of them 6 foot 
high & 1 foot broad: who beleeved that if the. 
fackes were full he was repaid, andit feems to 
have an appearance of truth barely looked on. 


But itfis moft evident in*demonftration , that’ 


the 2facks of Corn paid by Sempronius to Cains, 


is but halfe-of that one fack which he fent him: 
. for a Cylinder owfack having one foot of dia- — 


meter and 6 footof length , is butthe 4 part 
of another Cylinder, whofe length is 6 foot,and 
his diameter is 2 foot: therefore two of the’ 


leffer Cylinders or fackes, is but halfe of the’ 


greater; and {0 Cains was deceived in halfe his 


ae Incident. 


SOme one.from a common Founhtaine of a | 


City hath.a Pipe of water of an inch diame- 
2 bag aes CS ey 


oy ee ee ee 
Og, aa 
>; 
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ter:to, have it more commodious,he hath leave 
to take as much more water , whereupon he 
gives order that a Pipe be made of two inches 
diameter. Now you will fay prefently that ic is 
reafon to befo. bigge, to have juft twice as 


much water ashe had before: butif the Ma- 
Eas ean giftrate of the Citie 


===" underftood Geome-: 


tricall proportions , 
he would foon caufe 
ittobe amended, & 
_fhew that he hath 
not only taken twice 
as much water. as he 
3 j bad before, but foure 
i m~ times as much : fora 
Circular hole which is two inches diameter is 
foure times greater than that of one inch , and 
therefore wviil caft out four times as much vva- 


eerie, : wey 


double alfo in this. 

“Moreover, if there vverea heap of Corne of 
20 foot.every way, vvhich wvaS borrovved to 
be paid next yeare: the party having his Corne 


in heapes of 12 foot every vvay,and of 10 foot 


every vvay,proffers him 4 heapes of che greater 
or 7 heaps of the leffer, for his ovvne heap of 
20 every vvay , Vvhich vvas lent : here it feems 
that the proffer is faire, nay vvith advantage , 
yer the loffe vvould be neare 1c00 foot. Infi- 


Nite of 


figures, which ate able to deceive a Judge or 


- Magiftrate 


ter asthac of oneinch, and fothe deceic is * 


fuch canfesdo arife from Geometricall 


| 
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_ Magiftrate , which is not fomevwvhat feene in 


Mat hematicall Documints. 2% 
Prosism. LXXXVIIL 


Containing fundry Queftions iv matter 

es SE Rapamgrapepe oes 
Irft, it may be demanded, yvhere is the mid- 
dle of the vvorld? J {peak not here Mathe- 
_ Matically, but asthe vulgar people, vvho ask, 
_ Where is the middle of the vvorld?in this fence 

_tofpeak abfolutely. there is no point which 
may be faid to be the middle of the furface, for 
the middle of a Globe is every vvhere:not- 
vyithftanding the Holy Scriptares fpeake te~ 
{pectively, and make mention of the middle of. 
the earth ,and the interpreters apply it to the 
Citie of ferufalem placed in the middle of Pa- 
deftina,and the habitable vvorld, that in effect 
taking a mappe of the vvorld, and placing one 
foot of the Compaffes upon Jers{alcm, and ex- 
tending the other foortothe extremity of w- 
rope, eA fia, and e4fricn, you fhall fee that the 
Citic of Jernfalem is as a Centre to that Circle. 


2: Secondly, how much i the dejth of the earth, 
the height of the heavens ,and the 
compaffe of the Werld? 
FRom the furface of the earth unto the Cene 
_ * tre according to ancient traditions, is 3436. 
Miles, fo the vwhole thicknefle is 6872 mile 
eeeee as : v1) 


‘ 


ae 


Pe 
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of which the whole com pafie'o or circuit of the 


earth is 21600 miles.» 

From the Centre of the earth to the Moone 
there is neare 56 Semidiameters of the earth, 
which is about 192416 miles.. unto the Sunne 
there is 1142 Semidiameters of the earth , that 
isin miles 3924912; from the ftarry firma- 
iment to the Centfe of the earch there is 14000 
Semidiameters,that is,48184000 miles accord- 
ing to the “epiion and obfetvation ‘of that 
learned T iho Brabe. ere 

“From thefe meafures one: inay colle& by A- 
rithmeticall fupputations many pleafant ‘pro- 
pofit itions int this Mahner.° 

“Firft; if ‘you imagine’ there were a hole 
through thé earth, andthat’a Miiftone fhould 
Be fet fall down into this hole ,and to'movea 


mile ia each minute of time;! it would be more 
than two d ‘arid a ‘hatfe before it: would. 


come to thé Centre, and being thete it would: 
hang inthe aire. 

‘Secondly,ifa tran fhould go every day 20 
miles, it Would bé'three yeares wanting but a 
fortnight sbeforé he could go-once about the’ 
earth; ‘and ifa Bird fhould fly round about itin 
two dayes | then muft che motion be: a niles 
inan houre. 

Thirdly , the Moone tunnesa greater com- 
paffe’each houré; than ifinthe fame time fhe 
fhould ruone twice rhe Circumferenceof the 
whole earths 

Fourthly, adinit it be fuppofed that’ one 

-fhould 


is 
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fhould go 20.miles in afcending towards the, 


. heavens every, day jhe f thoul d be above | 1g years 


abe he. could. AC to ed oe of the’ 


Moo 
“Filthy, the Sunne ma m: fae 
one day ‘than ER = Orbe a lo 
tbe | Su: 


Tee 


MR 


oe a ae noi deen ne 7 


SS the Sanneia shit ibe wripaine 
moves more than feven thoufand five hundred 
and-feventy miles irrone minure of time : novv 
there is no Bullet-of.a CannongArrovy , Thun- 
derbolt,or ais of winde: that moves. vvith 
fuch quickneffes.« | 

Eightly, it is of a Sicce ees nature to con- 
fider the exceeding and unmoyeable sal 
of the ftarry firmament; for a-ftarre being in t 
Aquator, (whichis, juft., between the Poles of 
the world)makes.12< 98666 miles in one houre 
which is. two hundred ,nine, thoufand.nine hun- 
dred and feventy. foure miles; in one, minute 
time: & ifa Horfeman, fhould ride every. day 
40 miles,he-could not ridefuch.a -compafle i in 


= thoufand., yyeares, as. the Atarry. firma: 


moyes in one, — which j miDges seta 7 
10U 
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fhould move about the earth a thoufand times. | 


in one houre,and quicker than poflible choughe 
can beimagined: and ifaftarre fhould flye in 


the aire about che earth wich fuch a prodigious 


uicknefle, it would burne and confime all the 
world here below. Behold therefore how time 
paffeth,and death ha(teth on : this made (yper- 
wiens , not unadvifedly to attribute chis motion 


of Primam mobile to the earch, and not to che’ 


ftarry firmament; for it is beyond humane fenfe 
toapprehend or conceive the rapture and yig- 
Jence of that motion being quicker than 
thought; andthe word of Godteltifieth that 
the Lord made all things in swmber, meafure, 
weightand time. se | 


=Twn i <7 PROBLEM: XCIl. rn > Serr 
Lo finde the Biffextile yeare, the Dominical} letter, 
and the letters of the moneth. on} 


bP 123, OF 124,0r 125, 0f 26,01 27,( which 
i jis the remainder of 1 500,0r 1600)be divia 
déd by 4, which isthe number of tlie Leape~ 
veare, and that which remaines of the divifion’ 
Thedes the leap-yeare, as if oné remaine , it 
flhiewes that itis the firft yeare fince the Bi= 
fextile or Leap-year;if two, it is the fecond year’ 
&c. and if nothing rémaine ; thér itis the Bife 
- fextile or Leap-yeare,and the Quotient thew? 
you how many Biffextiles or Leap-yeares there 
sre conteined in fo many yeares- 

Ta 


. 
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. To finde the Circle of the Sun by the fingers. 


revolution of the Dominicall letters ) and that 
_ which remaines is the number of joynts, which 


| efto Dei, calum bonus “a gratis: and where 
_ the number ends, that nget it fheweth the 
| yeare which is prefent , and the words of the 
verfe fhewthe Dominicall letter. — 


Example 


Ivide.1 23 by 28 for the yeare (anid fo of o- 
ther yeares) and the Quotient is 4, and 
there remaineth 11, for which you muft account 
xr words : Filins efte Des, &c-upon the. joynts. 
beginning from the firft joynt.of the Judex and 
you fhall have the an{wer. ae 
For the prefent to know the Dominica let- 

ter for each moneth, account from /anssary uri- 

to the moneth required,including January, and 

if there be g, 9,7, 0r 5, you muft begin upon 
«the end of the finger from the thumbe and _ac- 
count, Adam degebat, Cc. as any words as 
there are moneths, for then one fhafl have the 
letter which begins the moneth ; then to know 
what day of the moneth it is, fee how many 
times7. is comprehended. in the number of 


dayes,and take the reft ,fuppofe.4,accountupon — 


_ the firft finger within & without by the joynts; 
oS | unto 


- Et123,24,25,26, or 27, be divided by 28) 
(which is the Circle of the Sunne or whole. 


isto be accounted uponthe fingers by Filine 


Pa Nee et 


By? 
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unto. the number of 4,which « ends.at the end. of . 
the finger : from whence it maybe inferred 
that the day re eg uired was Wednefday, Sunda 
being attributed to, the firft joynt of the. 
finger or Index: and fo you have the prefent 
care, the Dominicalllerter, the fetter which 
as, the Moneth , and § all a2 hed of the 


Pro BLE M. xcitt 


To find a New ay Full Moone in 
- eath Moneth: 


Adee to tne Epadt for the yeate,the Monethi 
from March, then fubtraG=that furplus . 
from “30,and the! telt is the day 6fthe Moneth! 
that it‘vvill be New Moone,and addingunto it _ 
- 14, as fhalf have’ that Fall Moone. | 


mee Sse 5 At tina 
233 SRS ae ng Nite : 


TH . sages rade aiapAs by. said 
11 unto 30, andif it paffe' 30, faub- 
ni 30, and adde 11 to the remainder ; 
fo a4. infinitum : asif the Epact were 12, 
| adi ie 11 to it makes 23 for che Epa@ next year, 
to Vvhich addéitmakes 34, fubtrad 30, refts 
4 the Epa for the yeare after , and 15 for the 
yeare follovving that, ist 20 Ly a next, ae 
4 ne. the next,. ce : 


YP xc OB 
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PROBLEM. XCIV. 


Te finde the Latitude of a Conntreys 
““Hofe that dweli between the North-Pole 
and the Tropicke of Cancer, have ther 
Spring aad Summer between the 10 of ‘March, 
and the 13 of September: and therefore in any 
day between that time, ger the funnes diftance 
by inftrumentall obfervation from the zenirh at 
noone, andadde the declination of the fun for 
that day to it : fo the Aggragate fheweth fuck 
is che Latitude,or Poles height of that Coun 
trey. Now the declination ofthe funne for any 
day is found out by Tables calculated to chat’ 


_ end: or Mechanically by the Globe, or by In- 


ftrument it may be indifferently had: and here 
note that ifthe day be between the 13 0f Sep- 
tensberand the 10 of AZarch, thenthe funnes 
declination for that day muit be taken out of 


_ the diftance ofthe funne from the zenith at, 
“noone: fo fhall you have the Latitude, asbe- 


ree. } 


Parouem @XCV. | 


Of the Clinsates of countreys , and to finde in-whas 
Climate any conntrey 16 Bmaer. é 

C Limaresas they are taken Geographically 

“fignifie nothing elfe but wheathe lengck 

Q & 
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of the Jongeft day of any place, is halfan houre 


longer, or fhorter than it’ is in another place 
(and fo of the fhorteft day)and this account to 
begin from the Equinoctiail Circle, feeing all 
‘Countreys under it have the fhorteft and lon- 


geft day that can be but 12 houres; But all o- 


ther Countreys that are from the Equinodtiall 


Circle either towards the North or South of it — 


unto the Poles themfelves,are faid to bein fome 


one Climate or other , from the Equinoetiall © 


to either of the Poles Circles,(which are inthe 
Latitude of .66 degr. 30m.) between each of 
which Polar Circles and the Equinodtial Circle 
there is accounted 24 Climates,which differ one 
from another by halfe an hours time:then from 
each Polar Circle, to each Pole there are rec- 
koned 6.other Climates which differ one from 
another by a monethstime : fo the whole earth 


is divided into 60 Climates, 7° being allottedto — 


— 


the Northerne Hemifphere, and 30:tothe 


Southerne Hemifpheare. And here note, that 
thoughthefe Climats which are betweene the 


Equinoctiall and the Polar Circles are equall — 


- One unto the other in refpedt of time , to wit, 
by halfe an houre; yetthe Latitude, breadth , 
or internall , contewé@ between Climate and 
Climate , is not equall:‘and by how much any 
Glimate is farther from the Equino@iall than 


‘another Climate, by fo much the leffer is the | 


intervall between that Climate and:the-next:fo 
thofe that are neareft the Equinoctialare sat Fe 


360 degrees. 
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eft, andthofe which are fartheft off moft con- 


tracted: and to finde what Climate any Coutt- 
trey isunder :fubtrac the length of an Equi- 
nodtiall day,to wit, 12 houres from the length 
of the longeft day of that Countrey ; the re- 
mainder being doubled fhews che Climate : So 
at London the longeft day is neare 16 houres 
and ahalfe; 12 taken from it there remaines 4 
houresand a halfe , which doubled makes 9 
halfe boures, that is ;.9 Ciimates ; fo London is 
in the 9.climate: Liss 

co scoe pPRospLEM. XCVI. . 

-» Of Longitude and Latitude of the Earth 
‘stands cumpaafebeStarrthe 262 SP 
J Ongitede of a Countrey,or place; isan arcke 
Of the «4 quatorconteined between the Me- 
ridian of the Azores, andthe Meridian. of the 
place, and the greateft Longitude that can be is 


_ That the firft Meridian may betakenat pleas 
fure upon the Terreftriall Globe or Mappe, 
for that fome of the ancient Afttonomers | 
would have it at Hercules Pillars,which is atthe 
firaights at Gibraltar: Prolowey placed itat the 
Canary Iflands, but now in thefe latter times it 
1s held to be neare the Azores. Butwhy it was 
firft placed by Prolomy atthe Canary [flands,were 
becaufe thatin his time thefe Iflands were the 
fartheft wefterne parts ofthe world that vvas 
then difcovered. And wvhy it reteines his 


Place novy at Saint A4ichaels neare the 


Q& 2 Azo 


328 - Mathematicail Recreation. 
Axores ,is that becaufe of many accurate ob- 
fervations made of late by many expert Navi- 
gators and Mathematicians, they ha e found 
the Needle there to have novariation, but to 
. point North and South: that, istoeach Pole 
of the world: and why the Longitude from 
~ thence is accounted Eaftwards, is from the mo- 
tion ofthe Sunne Eaftward , or that Prolomy 
and others did hold it more convenient to be- 
gin from the Wefterne part of the world and 
fo account che Longitude Eaftward from 
Countrey to Countrey that was then knowne; 
till chey came to the Eafterne part of e4/ia, ra- 
ther chan to make a beginning upon that which 
was unknowne: and having made up their ac- 
count of reckoning the Longitude from the 
Wefterne part to the Faftern part of cheworld 
knowne, they fuppofed the reft ro be all fea, 
which fince their deaths hath been found al- 
_moft to be another habitable world, 


\ 


To fitde the Longitude of a Countrey. 


it it beupon the Globe,bring the Countrey to 
*che Brafen Meridian, and whatioever degree 
that Meridian cuts inthe Equinodtiall. that de- 
gree 1s the Longitude of that Place: ifitbe in ° 
aMappe, then mark what Meridian paffeth 
over 1t,fo have you the Longitude thereof,if no 
* Meridian paffe over. it , then takea paire of 
Compafies, and meafure the diftance betweene 
the Place and the next Meridian, and apply it 

to 
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tothe divided parallelor «£¢water, fo have 
you the Longituderequired.. 3 
Of the Latitude of Countreys. 
Atitude of a Countrey 1s the diftance ofa 
Countrey from the Equinodtiall, or.it isan 
Arke ofthe Meridian conteined between the 
Zenith of the place and the e£4mator ; which 
is two-fold , viz. either -North-Lartitude or 
South-Laticade,either of which extendeth from 
the Equinodtiall co either Pole , fothe greateft - 
Latitude that canbe isbut.90 degrees: ifany 
Northern Countrey have the Artick Circle 
-Verticall, which 1s in the Latitude of “6.gr. 70. . 
m. the Sun will touch the Horizon in the North 
partthereof, and the longeft day will be chere 
~ then 24 houres, if the Countrey have leffe 
Latitude than 66.degtees 20.m.the Sun will rife. 
and fet , but if ichave more Latitude than 
66. gr. 30 m. it will be vifible for many 
dayes, and if the Countrey be under the 
Pole , the Sun will make a Circular motion 
above the Earth,and be vidble for a half yeare:. 
{o under the Pole there will be but one day, 
. and one night in the whole yeare. 


es . 


Le 
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Te finde the latitude of Countreyss | 
F it be upon a Globe, bring the place to the 
- Brafen Meridian 5 anid the number of degrees 


meee _. Which it meeteth 
2 Yo 0 xtherewith , isthe La- 


it ae a 
Ss ee if Serie 
wt ei TY Compafles take the 
“i EAs . diftance between the _ 
T Hop gee |]? Countrey and the E- 
RiGee Ske aca | S|} |: quinoctiall, which 
Dis aes t A applied unto the E- — 
quinoctiall will thew the ‘Latitude of that 
Countrey ; which is equall to the Poles height; 
if tbe upon a Mappe. Then mark what parallel 
paffeth over the Conntrey and where it croffeth 
the Meridian, that fhall be the Latitude : butif 
goparallel paffeth over it,then take the diftance. 
betweene the place and the next parallel, which 
applied to the divided Meridian from that pa- 
rallel will thew the Latitude of that place. 


a 2 0 finde rhe diffance of places. | 


ZF itbe upon a Globe: then with a paire of 
" Compafjes take the diflance betweene the two 
Places, and apply it to the divided Meridian 
Ore quator , and the number of degrees fhall 
fhewhe diftance;each degree being 60. miles- 
fit being Mappe (.accordingto Wrights pro- 
aie 8 3- —- jection) 


titude af the place. — 
Or with a paire of © 


ection) take the diftance with apaire of Com- 

affes betweenthe two places, and apply this 
diftance tothe divided Meridian on the Mappe 
righragaintt thecwo places ;{o.as many degrees 
_ asisconteined between the feet of che Compaffes. 
fo much is the diftance between the two places. 
If the diftance of two.,places be required ina 
particular Map then with the (ompagiucaakethe 
diftance between the two places, and apply it to 
the fcale of Miles, fo have you the diftance, if 
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the feale be too fhort ,takethe fcale > between 


"the Compa(fes,and apply that to the two places 
ag oftenas youcan,fo have youthe diftance 
required. 


Of the Longitude, Lititude, Declinati- : 
on, and diftance ofthe Starrs. 


i 


Th Declination of a ftarreis the neareft 
diftance of a Star from the -£qwator ; the, 
Latitude ofa Starrejs the neareft diftance of a 
Sarre from the Ecliptick: the Longitude of a: 


Starre isan Ark of the Ecliptick conteined be-! 


tween the beginning of Aries and the Circle of 


the Statres Latitude, whichis a circle drawne 
from the Pole of the Ecliprick unto the ftatre , ° 


and foto the Ecliprick, The diftance beeween 
two Sarresin Heaven is taken by a Croffe-/tajfe 


or other Inftrument, and upon a-Globeit. 
is.done by taking between the feet of the. 


— Compaffes the two Starres , and applyingic 
‘ Q4 to 


E: 
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tothe e£quater , fo have you the diftance be- 
eweene thofe two ftarres. 


Flow isit that two Horfes or other creatures go 2 
foaled or brought forth into the world at one andt 
fame time, that after certasne dayes travell 
the one lived more dayes than the other, note 
withfranding they aycd together in ont 
pet ad tes fsb alfo? 


"[ Hisis eafie tobe anfwered: ler oneofthem 
 travell coward the Weft andthe other to- 
wardsthe Eaft: chen chat which goes towards : 
the Weft followeth the Sunne: and therefore — 
‘fhall have theday fomewhat longer than if 
there had been v0 travell made, and that which 
goes Eaft hy going againft the Sunne, fhall 
have the day fhorter, and o inrefpect of tra- 

vell though they dye at oneand the felfe fame 
houreand moment of time, the one fhall be 
older than the other. 

From which confidegation may be inferred 
that a Chriftian, 2 Jew, and a Saracen, may 
have their Sabbaths all upon one and the fame 
day thovgh notwithfianding the Saracen holds 
his <abathuponthe Friday,the Jew upon the 
Sattrday.and the Chriftian upon the Sunday: 

For being ail three refident 1p one place ,ifthe | 
Saracen. nd the Chriftian begin their travell 
upon the Saturday. the Chriftian going Welt, 
and the Saracen Lafiwards, fhali comipafle che 
Globe 


at meee Sak 
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Globe of theearth, thus the Chriftian at the 
 conclufion thall gainea day, and the Saracen 
_ fhall lofe a day,and fo meet with the Jew every 
one upon his‘owne Sabbath. 
(lertaine fine obfervations. 
3 WoNder the Equinottiall the Needle 
A hangs inequilitrio, but tn thefe parts it 
_ inclines under the Horizon, and being under 
the Pole it is thought it will hang vertical. 
2 In rhefe Countreys which are without the 
Tropicall Circles, theSunne comes Eaft and 
Welt every day for a balfe yeare, but being un- 
 derche Equino@iali the Sunis never Eaft, nor. 
Weft bur twice in the yeare , to wit, the 10. of 
‘Marchand the 13 of September. 
3 Ifa fhip bein the Latitude of 23gr. 30 m. 
thacis, ifit have either of the Tropicks verti- 
call: then at what time the Sunnes Altitude is 
—equallto his diftance from anyof the Equi- 
 noiall points, then the Sunneis due Eaft or 
Weft. ee 
4 Ifa fhip be betweene the Equino@iall and 
either ofthe Tropicks, the Sunne will come 
twice to one point of the compaffein the fore- 
noone, that is, in one and the fame pofition. 
5 Wnder the Equinodtiall neare Guinea there 
is but two forts of windesall the year,6.moneths 
a Northerly winde.and 6 monethsa Southerly 
Winde,and the flux of the Sea isaccordingly. 
6 Jfrwo fhips under the Equinclisall be rco. 
leagues afunder , and should faye Northerly 
mati 
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untill they werecomeunderche Artickecircle, 


they fhould then be but 50 leagues afunder. 
7 Thofe which have the Artick circle, verti- 
call : when the Sunneisin the Tropick of Ca*- 
-cer,the Sunfetceth not,but toucheth the weftern 
part of che Horizon. : 


~~ $i fchecomplementofthe Sunnss heightat 


noon be found equallro the Suanes Declina- 
tion for that day , then the 4gaiastial is ver> 
ticall: or a fhippe making (uch an obfervation, 
the Equinottiallisinthe Zenith,or direc over 


them, by which Navigators know when they - 


croffe che linz;in their travels to the Indies, or 
other parts. 

9 The Sunne being in the Equinsial,the ex- 
~ tremity of the ftiletn aay Suare-dyall upona 
plaine, maketh a right line otherwife it is B-tsp - 
vical, Hyperbolical,c. 

_ro When the fhadgw of amin, or other 
— thing upona Hyrizostal plains is equall aato 
icinlengch, then is the Sweveinthe middle 
point between the Horizon andthe Zenith , 
that is, 45 degrees high. 


ProsLem.XCVII. 


To makea Triangle that {hall have three 
. right Angles. | 
Penthe Conafesatpeature:andupon e4, 


defcribe an Arke BC. thenat the fam: O- | 


pening ,place one of the feetin B, and oe 
: : t: = 


a 


4 
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the Arke4C. Laftly, place one ofthe feetof 
the Compaffes in.(and deferibe the Arke A B- 
fo fhall you have the (ig i = 
. Sphericall Zquilate: js — 

rall Triangle eA BEC, 
rightangled'at 4,at| 9» /_- 
Byandat C. thatis,|... / 7 
each angle compre-- — bie 
hended go. degrees: | 
_ which can never be #7) 
in any plaine Tri- | 
angle, whether it be | 
Equilaterall, I{ocel{e,{caleve,Orthogenall, ot Opi- 


Sonal. 


— 


Prozsrem. XCVIII. 


To dividealine in as many equall parts as one will, 
mithont compalfes ,or without feeing of it. 
T His Propofition hath a fallacie init;&can- 
not be practifed but upon a (WMaincordion : 
for the Mathematical! line which proceeds 
from the flux of a'point, cannot be divided in 
that wife: One may have therefore an Inftru- 
‘ment which is called A4cincerdion , becaufe 
there is but one cord: and ifyou defireto di- . 
vide your line into 3 parts, run your finger up- 
on the frets untill you found a third in mufick: 
if you would have the fourth part of the line, 
‘ Jf : : a ? Caeseste . then 
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then finde che fourth found, a fifth, &c. fo fhall 
you have the anfwer. 

PROBLEM. XCIX: 


— Ledravaline which fos incline to another Line, 
jet mever mect: againft the eAxieme 
of Parallels. 


PT His is done by help of a Conoeide line,pro- 
L duced byaright Jineupon one & the fale 
plaine, held in great account amongft the An- 
cients, and it is drawne afterthis manner. 
Draw aright line infinitely, and upon fome 


end of it, asat /, draw a perpendicular line Z 
_ . augment itto H. 


then from 4. draw 
,.. Sines at pleafare ro 
. ~~ interfe& the fine J, 
M in each of which 
lines from the right 
line, / AZ. transferre 


F "9 D.P E.QF.2LG. 


thenfromthofe points draw theline H B.C D. 


and yet incline nearer and nearer unto it. 


Prose 
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/ 


Progreu.c. 


x 


Teobferve the variation of the compalfes , or needle 


\ — gnany places, 
‘tft defcribe a Circle upon a plaine, fo that 
the Sun may fhine on it both before noone 
and afternoone . in the centre of which Circle 
place a Gnomon or wire perpendicularas 4 B,and 
an houre before noone marke the extremitie of 
\ the fhadow of 4B, which fuppofe ithe at C. 
defcribe a Circle at that femidiamiter C DF, 
then after noone markwhen the top of the 
fhadow of .4 B.toucheth the Circle , which 
_ admitin D; divide the diftance © D into two 
equall parts, which fuppofe.at €.draw the ine-E 
e4 F. which isthe Meridian line , or,line of 
North & South: now artes i 
if the Arke of the 
- Circle © D.be divie 
ded into degrees» 
Placea NeedleGH, 
upon a plaine fetup 
in the Centre , and » 
marke how many de- 
rees the point of the ~ 
Needle G, is from E. 
fo much doth the 
Needle vary from the 
North in that place. 


. 
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- PRomeeme CI. 


How to finde at any time Which way the windis in 
_. ones Chamber, withont going abroad? : 


V Ponthe Plancking or floore ofa Chamber, 
Parlor,or Hall, that-you intend to have this 
CVice, let there come'downe from the top of 
the houfe.a hollow poft,ia which place an Iron 


f0d thatiitafcend above the houfe ro,-or 6 


eh fac” foot with a-vaneor ’ 
‘a, Sie a fcouchen atit to 
| » fhew the winds with- 


out :and at che lower. 
end of this rod of 
Tron, place a Dart 
_ whieh may ‘by: the 
| moving of the vane’ 
__ with the wind with- 
. ch is within‘ about 
whichupon the:plaifter mutt be deferibed a 
Circle divided into the 32 points of che Mari- 
ners Compaffe pointed and ‘diftinguithed to 
tharend, then may it be marked by placi_ to 
Compaffe by it; for having noted ‘the North 
point, the Baft, &c. itis eafie to note all the | 
reft of the points: and fo atany time comming 
into this Roomie, you have notlting to do but - 
tolook uptothe Dart , which will point you 
out what way the winde blowegh at that in- 
ffant.. > PROB- 
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| Howto drawa -apiited i pbisiad line 


with great eafe? 

Irft draw an obfcure line G F. inthe middle 

of it make two points 4 B,(which ferves for 
Centres then place one foot of the Compafles 
in By and extend the other foot to 4, and de- 
fcribe the femicircle AC. then. place -< one foot 
of the Compaffes iue4, and extend the other 
footto C, and deferibe: the femicircle C D. 
Now place the Compaffesin B, and extend the 
other foor into D,and defcribe the femicircle 
— DExand fo ad infinitum ; which, being, dose 
neatly, thatthere be 201." 4 : 
no right line feene fy caettes CAN S45 
nor wheretheCom-; § 07 ao Ay. 
pafles were placed, a, nog Sie ae ee 


| will. feeme. very 


ftrange how poflibly | ey ee 
itcould be drawne? , sige By fi! 
with fuch exaétnes, 
to fuch which are ig- 
_ morant of that way. 
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: Prosrem.CIIl, 
To meafure aninacceffirle difpance , as the breadth 
ofa River with the help of ones | 
has onely. 
T Heway of thisiseafie: for having ones 
hat upon his head,come neare to the bank 
of the River, and holding your head upright 
(which may be by parting a {mall ftick co fome 
one of your buttons to propup the chin) pluck 
downe the brim or edgs of your hat untill you: 
may but feethe other fide of the water, then 
turns about the bodyin the fame pofture char 
it was before cowards iome plaine, and marke 
where the tighc by che brimme of the hat 
glaunceth on che ground; for che diftance from 
that place.co your itaading, isthe breadth of 
the River required. — | 


Prosiem. CIITB 


How to mes[ure a heivh: with two frames ar to 
fmak frickgs, eo 
Ake two ftrawes or two ftickes which are 
_One as long as another, and place chem at 
right Angles one to the other,as 4 B. and AC. 
then holding 48, parallel to the ground,place 
the end’ 4 to the eyeat A. and looking to the 
other top B.C, at C.by going backward or - 
, : : Saae : Ww 


a= 


 Kbelevell, go back 


| 
a oy 
— 


\ ward untill you may; 
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fee the top of thelfty 
Tower or tree, which: 27, 
fuppofe at E. So thes Ky 
diftance from your i 


patie to which if 
you adde your ovvne_ 
height you have the 
whole height. ye 


San : = Otherwife. 
. rT Akean ordinary « 


fquareweh Car~— 
penters*.or other™ 
workemen ufe,as H® 
K L.and placing He 
to the eye fo that 


orcome nearer untill ~ 


that by it you may fee dies jon M. hone then Si 


diftance from you to the height is BE to the 


mi ie 


R PROt: 
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PROBLEM. CV. | 


How temake fatues, letters, bowles, or other things 
Which'are placed inthe fide of a high brild- 
1 ing; 10 be [een below of an equall bigneffe. 
“T ErBc.bea Pillar 7 yards high, and fet 
it be required that three yards above the le- 
vell ofthe eye A, viz. at B. be placed a Globe, 
and 9 yards above B. be placed another, & 22. 
yards above that be placed another Globe:how 
much fhall the Diameter of thefe Globes bel 
thatattheeye,at4, Lise Teta 
they may all appearey, @ = 
tobe ofone and thé: **) et 
fame Magnitude: It * Pees , 
‘js thus done, firft}-+~.. 2) 
drawalineas 4K. *y 
and upon x.erect'a’ : 
. perpendicular’ K X. ager os 
divide this line intomlo 7-3 
27 parts, and accord- 
ingto 4 K -deferibe ups 
an Arke K.7.then from K.in the perpendicular 
K X,account 3. parts, viz.at L, which fhall re- 
prefent the former three yardes, and draw the 
line L 4.from L, in the faid perpendicular 
reckon the diameter of the lefler Globe of what 
Magnitude it is intended to be: fuppofe SL, 
and. draw the line S A. cutting the Arke V 
K. in N then from K.in the perpendicular ac- 
% count g yards,which admit at 7.draw 7 4,cut- — 
ting 7 K.in O transferre the Arke 44 N, ey 
2 


ee ee ee ee 
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Ato Piand draw A P.which will cut the per- 
| pendicular in’ 7. fo'a line drawne from the mid- 
dle of ¥ Fvunto che vifuall lines 4 J, and 4 V, 

thalibe the diameteroftlie next Globe: Laftly, 
account from K, inthe perpendicular, X K.22 
parts,and draw the line A.cutting MK in Q. 
_ themrake the Arke 17 Vand transfetre it from 
‘Qtok and draw eA R.which willeut the per- 
pendicularinX. fo the line which paffeth by the 
meddleof X¥.perpendicular to the'vifuall line 
ww and A X.be the Diameter of the chird 
Globe,:t0 wit 5, 6. which meafures transferred 
inthe: Pillar BC. which fheweth the trae Mag- 
- mitudeofthe Globés 1,253. froth this'an Archi- — 
tector doth proportion bis Images,& the fould- 
ing of the Robes which are moft deformed ‘at 
 theeye below inthe making’, yet moft perfe& 
when itis fet in his trae height above the eye. 


| oo" Proprem. CVI, 
| Howto difenife or aisfigure an Image, as ahead, ais 
arme, awhole body, Cc. fothat it hath no pron 
portion the eares to become long: the nofe ak 
that of a fwan,the month as a coaches en- 
- prance, Oc-yet the eye placed at a 
cerraine point will be feenin A 
direct & exatt proportion. 


: 8 . ‘ Pie. fon aH1395 mE 
—- TWillnot ftrive to fens Geomernea figure 
 “ beré.forfeare it may feeme too difigult to un- 
| eee os re tk MBs? goed g | 


s 


! le 
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derftand, but I will indeavour by difcourfehow 
‘Mechanically witha Candle you may perceive 
it fenfible;. firft there muftbe made a figure 
upon Paper, fuch as you I abe according to 
his juft proportion , and paint icasa Pidture _ 
(which painters know well enough to do ) af- 
terwards puta Candle upon the Table, and in- 
terpofe this figure obliquely., between the faid 


Candle and the Bookes of Paper , where you — 


defireto have the figure difguifed in fuch fort — 
that theheight pafle athwart the hole of the 
Pidure : then will itcarry all the forme of the | 
 Pi@ure uponthe Paper, but with deformity ; 
follow thefe ‘tracts and marke out the light 
witha Coles black head or Ink : and you have 
your defire. qe 7 

- To finde now the point where the eye muft 


~. feeitin his naturall forme: it is accuftomed ac- 


cording tothe order of Perfpective , to place 
this point in the line drawne in height , equall 
to the largeneffe of the narroweft fide of the 
deformed {quare, and it is by this way that itis 
performed. — a 


s ~.. PRopLeM. CVII. 
How a Cannon af ter that it hath foot, may 
be covered from the bat tery of 
; | the enemy. pay t 
Etthe mouth of a Cannon be J,the Cannon 
éM.hischarge N O, the wheele L, the axle- 
gee P B. upon which the (annem is placed, at 
wide which 
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whiew sid towards B, isplaced a pillar. 


fupported with props D, C, E, ‘A, G. about 


which the Axeltree 


( 


‘turneth’: now the » 


fhoot, it retires to H, 


Cannon being tof ES pe = Es ; an 


which cannot be die 
reGly becaufe ofthe 


a butit make <A/S4< 


wietit' ‘of a circle’, 70 € 
aid hides himfelfe 
behind the wal SR. 


‘and fo preferves it felfe fan the Enemies bat- 


tery, by which meanes one may avoid many — 
inconveniences which might arife : and more- 


 over,one man may more eafily replace itagaine 


for another fhot by help of poles tyed to the 


— wall,or other help which: may multiply the 


iene 


Pronueme CVI. 


How, to ss 4 leat by whiché one nian may 
jane mee a Caanen upen his ie sae 
oe or réife what other weight <.: 
eet Ry heswould. 7 i end) 


Prt plate two thick boards upright, as the 


figure fheweth | pierced with holes, alike 
oppofite One unto ghother as C D jand E F:& 
let Zand A, be the two barres of Iron which 
paffeth ‘through the re GH, andF; K, the ~ 
3808 R 3 two 


| Ys e | Mahemateal Recreation. 


ds ep sir OP AR, the Can- 
rem on;O ‘P, the Lever, 


in the Lever, and Q, 
BVA the hooke where the 
Ae burthen o¢.Cannon 


». of the, operation. 1s 
A vacill, chat. the young- 
“A. ett fchollers or. lear- 
ners cank¥ faile to pecforme it: to teach Ads- 
nerve were in vaine, and it, were to Mathema- 
Ti¢ians injury in the fucceeding Ages, al | 


/ 


7 PRopremeClX. 


yee to anh a ai one onely iti 


2 an ordinary Dy- 
co ES ay ett and divide ‘the 
: aaa ma Boure® in the Circle 


sa into'rs: parts: make 
|,’ Seca great wheele in 
a Bis. fhe Bad a abe above) the 
EOS oy cn sletree’, -to...,the 
sie (swthich you. ofhall 
| yy Placethe st ofyour 
reanterpoi ze,fo that cmrdeiande that iv12 
houres 


. (ee S,the two notches. 


eee the body of - 


a 


freee ee = gwo ,fupports 5 of { 


ig tyed:to-. Thexeft 4 
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~ ~houres of time your Jadex or Needle may make 
one revolution, which may be knowne by a 
- watch which you may have by you: then put 
abaiance which may top the courfe of the 
Wheele, and give ita regular motion, and you 
fhallfee aneffe@ as juft from this °as froma | 


Clock with many wheeles. 


; vee ; nr os - 
) = Prosrim-CX. , - 


Haw by help of tivo wheeles to make a Childe to dram 
“up alone ahogfiead of water ata time: and 
being drawne up foali caft out it fee 8. 

intoanother veffek as one 
would have its . iss 


Et Rbe the Pitfrom whence water is to be 
drawne , P the -hook co throw out the 
water when itis brought up (this hook muft be 
moveable) let 4 B be the Axis of the wheele 
S F,which wheele hath divers forkesof fron 
made atG, equally faftened at the wheele; let 
I, bea Card, which is drawne by K , tomake a 
the wheele S, to turne, vvbich wvheele S,beares 
proportion to the yvheele 7 ,as 8 to 2. let Wbe 
a Chaine of Iron to which is tyed the veflel 0, 
aad -the other which isin the Pity @F'isa piece 
of yvood which hatha, mortesin1, and >, Ly 
. which the Cord /, paffeth,tyed at the vvallas 
K H,and the other piece of timber of the little 
vyheele as 44, mortifed in likeyv fe for the 
| R4 0° -~chaine> 


ee =e ae Sate ' 
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hy lfeinch ¢ 


Chaine to paffe through : draw the Cord, by 


- K,and the wheele will turne, & fo confequent- 


ly the wheele Z, which will: caufe eg iweflello 
to raife; which being 
empty.draw the cord 
againe by Y, and the 
other veffell which is 
inthe pit will come 
out by the fame rea- 
fon. This is an in- 1’ 
vention. which will | 
favelabourif practi-. ‘ aie 


fed; buthere istobe . 


noted that the pit muft be large enough, to ki 
end that it conteine two.great vellels to paffe 
u "P and downe one by aiSnnets 


— 


% “Prov vi CXT. 


To make Lier of Cords grhich may be ‘lad 
_ _ inones pocket : by which one may eafily 
mount up aWall , or Tree saeie 


pe WO. ‘Pullies A, & D, unto that yeu 
let there befattencd a Cramp of Ironas Bs 


and at D, let theie be faftened a ftaffe of a foot 
anda halfe long as F, then the Pully A? place 
aghand of. Hon as x to vvhich tie a cord ofan 


=") 
ris 


hick(vvbich, amay be of filk becaufe’ 


oO. 


its for the pocket: then ftrive to make faft the | 


Pully 


Pully 4, bythe help of the Crampe of IronB, 
to the place that you intendto fcale; and the 
itaffe F, being tyed at the Pully D, put it be- , 
_tyveen your leggesas tonsh you pouls fic 
upon it. then hold- 
ing the Cord C in 
your hand, may | 
} guide your felfe to = 
| the place required: |. 
which may be made — 
more facill by the | 
multiplying of Pule sp Se 
i lies. This fecret is ®° << }@iu=am sat 
moft excellent in = bs Sage 


Warre, atid for lo- z 
Vers, its fapportablenele avoids ipsa 


: Pros LE Ms CXiIl. 


| How tomake a Pumpe whife firength 
‘ ple Ea tag ste ris ah 
it's able to bring wp at once, +" by 


continuance. 
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a 


7 (ae 


; ‘fg Ete e yd, bethe height of the cafe about - 
two or three foot high , and’ broader ac- 
- cording todifcretion =. the reft of the Ga/e or 
concavity fet beo: let the fucker of the Pumpe 
vvhich is made , be juft for the Cafe or -Pumpes 
head w¢ di, & may be made of vvood or braffe 


of 4 inches thick shaving a hole at Z, which de- 
| fcending 


ji 2 7 ots =r we ; 
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* 1. fcending ‘raifeth = 
-oyye the ‘cover P, by 
mand PP hich “iffueth forth 
“WA Lathewater , & afcend- 


>, be" handle ofthe fucker 
~ 48% .tyed tov the handle 
a gaee’ PX, which works in 
‘¢ the poft YZ. Let 4, 
B.c,D,bea piece of Braffe, G the piece'which 
enters into the hole to F,to keep our «the Aire. 
H,1,K,l,the piece tyed at the fusnell-or pipe: 
inwhich playes the Iron rod or axis G,fo 
that ic “paffe through the other piece\44 2, 
which is tyed with the end ofthe pipe of Braffe. 
Note, that the lower end of the Cifterne 
ought to be réfted upona Gridiron or Iron 
, Gratepwhich-may be ryed in the pit, by. which 
meansiifting up and. putting downe the handle, 
you may draw ten times more Water than o- 
therwife youcould. 


Tclofe: R S;.. is the 
| 


salt ed OQist Sits > ee 
PROBL E Moi CMs as yo ows 
How by meanes of a Cifferne 5 toi make Water, of A 
Pip cdutinmally.toafcend without frrengths.: 
Or the affiftante of akyothér. Pumper: 
J ELI L,bethe Pit where one would 2caule 
ater to afcend continually to: dthiofice 
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ofa houfe or the places which are feparated — 
from it : jet there be madea receiver as A, well — 
clofed up withJead or other matter that aire 
enter not in, to which faftena pipe of lead as 
at E,which may have vent at pleafure , then let 
there be made a Cifterne as & , which may be 
communicative toe by helpe of the pipe G, 

. from which Cifteta so 955 8b geeseigs ee 
 B,mayiffue the waz) EY 
‘ter-of pipe D which 
may defceud to H] ¢ | 
vvhich is -a little bes” 
Jovvthe levell ofthe ff 
“water ofthe pit as. “Sy Aap 
much as ‘is G H.:to! /Lcccemmus -_ 
eho. xond Of vulval os ae 
fhall be foldered clofe a Cock which thal caft 
out the water by, K H. Novvto make ufe of 
‘it, letaBe be: filled) full of water, and vvhen 
you vvould/haye it.cun turne the Cock, for): 
| thentheyvater in 2; vvill defcend by K. and 
fot feare-that-there fhould be vacuity , nature 
vvhichabhors: it, -wvill labour to furnifh and 
fupply,that emptineffe-out of the {pring F,and 
that che Pit dry nor, the! Pipe ought tobe fmalk | 
of anjindifferent.. capacity according to the: 
greatneffe or {malnefleofthe fprings (| 


Prog. 


4 52 _ Mathematicall ‘Recreation, 
hie Prosrem. CXIIIl. 

How wit of 4 vaya to caft the water very miele: | 
abew? roma Probleme sap ete 4 


delivered, ~ 


43 the fountaine be B D, of a round, forme 
’ (fecing it is the moft capable and moft per- 
‘fc figure) place into it cwo- pipes. conjoyned 
as €A,and HC,fothat no Aire mayenterin © 
at ne place of j joyning : let each of the Pipes 
| ‘ havea cock G, & Ls 
the cockeat G,being 
“1 ¢lofed ,opemthat: at 
f,80 fowitha quirt — 
orce’, the «water 
BS LF pompay (5 the: hole at 
‘\H,, ther 'clofe the 
aces at 4) 8 draw 
out the fquive’, and: 
* oben the’ cock! at G:. 
ha Aire baog bef ratified willextehd his 
dimenfions,and force'the water withifuchvio- 
fence; thatit will amountabove the height of 
one orto Pipes: andfo' much the mote by’ 
how much the Machine'is great : this violence 
_ will laft buta little whileif the: Pipe have too’ 
great an opening , for as the Aire approacheth 
to his naturall place , fo the force will diminith. 


tt 


Pros 6 
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-\) Proprem-CXV. 7 
How to empty the water of 4 Cifterne bya Pipe 
which foal havea motion of it felfe. 
LEt 4 B, be the veflell; CD E, the Pipe: H 
4G, a little veffell under the greater, in’ which 
oneend of the Pipeis, v=-(, and let the o- 
ther'end ofthe Pipe £. pafling through the 
bottome of the vef- ~ | 
fell at F, then’ as the x, Seay 
 Veffell filleth fo will p> —_= ua | 


the Pipe, and when 3405-27 
the veffel), fhall be’ 
full as farre'as PO, 7) gg 


torunneat E, of his’, % 
- owne accord,and ne-: | hie 
ver ceafe untill the Scala 9 2:,] 
veffell be wholly — 
empty. 
a ‘Preorem © CXVI. 
ow tof quire or [pout ont a great height , fothat 
one pot of water {ball ip a lon nie ‘ 
i a there be prepared two veflels of Braffe,’ 
_, Lead, or of other matter ofequal fubftance 
as are the two veflels 4 B, and B D,& \et them’ 
be joyned together by the two Pillars 47 NW, & 
_ E£F:then letthere be a pipe HE: which may’ 
pafle throughthe cover of the vefleli CD, 
and paffe through _4 2, intoG, making a litrle 
_ bunch. or rifingin the cover of the veffell 4 2,’ 
fo that the pipe touch it not at the bottome: » 
a oe | then 


the Pipe will begin’ ieag < 


+t es Mathematical Recreation: 


Z 


then let there be foldered faft anothér Pipe Z Li 
- which may be feparated from the bortome of | 
the veffell, and may have his bunchie {welling — 


as the former without touching the bottome:as 


- jsreprefentedin ZL, and pafling through the — 


bottome of 4B, may be continued unto Z,thac 


44 ‘let it havea little 
y/ <> jmouth asa Trumpet: 

ito tharend to receive 
{the water. Then there 


~ ded a very {mal Pipe 


which . may. .paffe. 


- through the bottome of the veffell 4B, as let 


it be O P, and let there be a bunch; or fweiling 


over it as at P,fo that it touch not alfo the bot- 
‘tome: let there be farther made to this leffer 


 yeflell an edge in forme ofa Bafinto receive 


~ the water, which heing done poure water into 
the Pipe L,uatill tlie veflell CD, be full,then 
turne the whole Machine upfide downe that 
theveffell CD, may be uppermoft,and 4B, 


undermoft; fo by helpe of the pipe GH, the. 


water of the velfell CD, will runne into the 


veffel 4B, to have paffagy by the pipe PO. ; 


This motion is pleafant ata feaft in filling the 
faid veffel with wine, which will {pout ic out 
as though it were from a boyling fountaine, in 
the forme ofa threed very pleafant to behold. 


» 


isto fay,to make an — 
A ‘“openingro the cover — 
‘ofthe veffell 4 B, 8& 


mutt further be ad- — 


! PROBLEM: CXVIII. hs 
How to pruttife excellently the reanimation of fie- 
ples, in cafe the plants may not be tranfported 
to bo replanted by reafon of diftance 
‘ of places. - 
Ak ewhat fimplé | you pleafe., burtieit and 
take the afhes of it, and let it be ‘calcina- 
ted two houres between two Creufets wel luted, 
and extract the fale : that is , to put waterinto 
-itin moving of it; thentetit fettle : and do ir 
two or three times,afterwards evaporate it,thac 
_ is, let the water be boyled in fome veffel,untill — 
_ it be all confumed.: then there wili remainea 
falc at the bottome, which you fhall afterwards 
». fowe in good Ground wel prepared:fuch as the 
Theatre of husbandry fheweth, and you fhall 
have your defire. 


EY PROBE. CVE. 
How to wake an infalliable perpetual motion. 


‘Ixe 5. or 6. ounces of % with isequall 
weightof UL, grinde it together with ro. 

©T T2 ounces of fublimate diffolved in aceller _ 
UPOn a Marble the {pace of foure dayes, and 
will become like Oile , Olive, which diftill 
With fire of chaffe or driving fire, and it will 
Ae fablime — 
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fublime dry fubftance, then put water upon the. 
earth(in forme of Lye ) which will be ac. the 
bottom of the Limbeck,and diffolve that which 
you can;filter i,then diftill it,and there will be | 
produced very fubtill Antomes, which put into — 
a bottle clofe ftopped,and keep it dry , and you 
fhall have your defire, with aftonifhment to 


= allrheworld , and efpeciallyto thofe which — 


havetravelled herein without fruit. 


2 . . Prosiem. CXIX. 
OF the? admirable invention of making the Phile- 
Sopbers Tree , which one may fee withhiseye 
‘ togrow by little andlsttle. 25 
ry Ake two ounces of ¢4quafortisand dil- 
“HL folve inithalfe aa ounce of fine filver re- 
fined in a Cappell: thentake anounce of dgyq _ 
fortis, andtwo drams of Quick-filver: which — 
_ putinit,and mixe thefe two diflolved things 
together, then caft itintoa Viall of halfe a 
pound of water, which may be well ftopped ; 
for then every day you may fee it grow bothin — 
the Tree and in the branch. This liquid ferves 
to black haire which is red, or white, without 
fading untill they fall , bac here is to be noted 
that greatcare ought to be had in anointing 
the haite, for feare oftouching the flefh : for — 
this compofition is very Corrofive or fearching, 
that as foone asittoucheth the flefhit raifeth — 
blifters,and bladders very painfull. sae 


Pros. 
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Sf rahe xX. 


Hew to taake the reprefentation of she 
great world? > 


Raw falt Nicer out of fale Earthy which i is 
found along the: Rivers fide, and at the 
foot of Mountaines , where efpecially are Mi- 
nérals of Go\d and Silver :mix that Niter well 
cleanfed with then calcinate it hermetically ; 
then put it in a Limibeck and let the receiver be 
of Glaffe , well luted, and alwayes in which let 


there be placed leaves of Gold at thie Kotconies 
then’put fire under 


the Limbeck untill 
vapours arife which |. 
will cleave unto the ° 
‘Gold; aupinent yotir 
fife untill here a= 
fcend no more, then 
take away your . 
receiver and clofeit. . oe 
hermetically, and make a Lampe ta finder i it 
untill you may fee prefented init that which 
natureaffords us: as Flowers 5 ~ Trees, Fritts, 
Fountaines, Sunne, Moone, Starrs, ges: Behold 

here the forme of the Lithbeck , and the recei- 

ver: A reprefents the Limbeck ; B ftands for 
_ the receiver. 


3  PROBs 


Oe 


| a as8 Mathewsaticall Recreation. 
Prosrim. CXXI. | 


| How to make «Cone, or @ Pyramidall body move 
upon aT able without fprings or other Artifi- 
call meanes: fothat it ball move by the 
edge of the Table without falling? - 


"Tess propofition is not fothornie and fub- 
tile asit feemes to be, for putting under a 
Cone of paper a Beetle or fuchlike creature, 
| you fhal! have plea- 

fure with aftonifh- 
ment & admiration 
to thofe which are. 
ignorant in the caufe: 
for this animal! will 

| ftrive alwayes to free 
herfelf from the cap- 
tivity in which fhe is 
- — in by the imprifon- 
a eI ment of the Cone: for 
comming neere the edge of the Table the will 
returne to the other fide for feare of falling, 


SS ee ee ee —— 


Cou a 


z PROB tem CXXII. 


Tocleave an Anvill with the blow of a Piftoll. 


His is proper to a Werrier, and to performe 
it, let thecAnvill be heatedred hotas one 
oO can 


Ot doll ai 
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Can poffible, ec . alithe folidityof — 
_ 'thebody be foftned by the fire: then charge 
the Piftoll with a bullet of filver, and fo hav 45s 
you infallibly the experiment. | 


meres 


Prose m.,CXXIII. 


Hee toroft a Capon carried ina Budget at 
_ pSaddle-bowe,jn the {pace of riding 
5 or 6 miles? 


Py Aving madeit ready and Jarded it, ftuffeit 
~ with Butter; then at a piece of fteele 
which may be formed round according to the 
length of the Capon ,and big enough to fill the 
Belly of it, and then ftop it with Butter ; then 
wrapitup well and inclofe it-in a Box inthe 
Budget, and you fhallhave yourdefire: itis . . 
faid that Count Mansfield ferved himfeife with _ 
no others,but fuch as were made ready in this | 
kinde,for that it Jofeth none of its {ubftance, 
and it isdrefled very equally, 


—~ 


e PROBLEM. CXXIV: 
| How to wake a Candle barne and comtinus | 
‘ three times as long as otherwife 

, > 1378 iewonlds os 
YNeo the end of a Candle half burued fick 
-” a farthing leffe or more,to’ make it hang. 
; | sa 
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perpendicular ficl of water, fo thar it | 
primenenbone, the water; then light ic, and at 


* will fufteine ic feif & - 
float in this manner; 
and being placed in- 

to a fountaine spond, 
Se en or lake that runnes 


people affemble , it 
SS {f aoa will caufe an extreme 
ss RSE fearé'to thofe which 


> = 
= cee come therein in the 
\ Z= wee Knowing not 


7 
7 


Pron LEM. CXXV. 


low out a a quantitie of wine to slat that 
whi b is nsoft windy . dnd evill,that it 
tee ire: burt not 4 af ick Perfon? : 
ie Eee, two ‘als itt 
Y tvu, & 2 fuch fort » that 


(i ' thew'be of like great. 
es *  — neffe both in the: 
| ee be iy ‘and the neck ; 

| -°  gfcorievof them of 


Tecceeed the other 
; a _\ of water : Jet the 

haa ik eel lad “moath, of that whic 
hath the water be. placed. into ‘the mouth © 


that which hath the wine, “fo the water ee 


5 


i> 


iL eee NS! Ce 
« vf 


flowly , where many | 


- 
: 
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beuppermoft, now becaufe the water is heavier 
than the, wine, it will defcend into the other 
Viall, and the.wine which is loweft, becaufe it 


_ is higheft will afcend above.to {upply the place 


_. of the water, and fo there will bea mutuall in- 


terchange of liquids , and by this penetration 


the wine wil Jofe her vapors in paffing through 
She water. | i ony wos 


“How to make two Marmeuzits, one of. which foall 
«| light a Candle, and the osher ‘put it ont? 


pen the fide of a wall makethe figure af 
a Marmouzet or other animall or forme, 
and right againft it‘on the other wall make 
another; inthe mouth of each put a pipe or 
quill fo artificially that it benot perceived ; in 
one. of which place. falt peter very fine, and dry 
and pulverifed ; and at the end fet alittle match 
of paper,in the A ats fulphur beaten fmal, 
then holding a Candle lighted in your hand, fay 
to one of thefe Images by way of command 
Blow out the Candle; thenlighting the paper 
with the candle;rhe falt- peter wil blow out the 
andle immediatly | and going to the other =: 
mage(before the match of the-Candle be out) 
touch the fulphur'with icand fay, Lightthe 
Candle,& it will immediatly be lighted , which _ 
will caufe an admiration to thofe which fee the 
action, ifit be wel done vvith a fecret dexterity. 
OAS. any PROB, 
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es oe ProsreMXXVIL 
*- How to keepe wine fre[o as if it were ina celler 
- thomghit were in the heat of Summer, and 
~ gwithout Ice or [now, yea though it were 
carried at afaddles bow, and ex. 
 pofedtorbe Sun allthe day ? 


GEtyour wine ina viall of Glaffe ; and place 
“it ina Box made.of wood , Leather, or fuch 
like : about which vial place’ Salt-peeter , and 
‘it will preferve ic and.keep it very freth: thisex- . 
perimentis not alittle commodious for thofe | 
which are not neare frefh waters , and whofe 
dwellings ate much expofed tothe'Suane... .. 


PuosLem. CXXVIIL.> 
To make a Cement which indureth or laffeth 
ae warble which refifteth aire andwa- 
POF Wathowt ever difjoyning ga 19980 ia 
Lee piesa sy Macementing? ~~ eat: 
"p Ake 2 quantity,of ftrong and gluing Mor- 
_ 57 ter vvell beaten; mixevvith this as much 
aevy flaked Lime, and upon it caft Oile of 
Qlive: ‘or Linfeed-Oile , and. it vvill become. 
hardias Marble being applyed in time. : 


914 Dae 


PROB. 


a 


Mathematicall Recreation, 263: 
Prozrrem. CXXIX. 
"Howto melt metal very quickly, yea in a. 
| feel upon alittle fire. 
MAke a bed upona bed of metal! with pou- 
a" det of Sulphur,ofSalt-peeter,and faw-duft, 
alike ; then put fire to the faid’ pouder with a.. 
burning Chatcole-, and you fhall fee that che 
metall will diffolve incontinent and be in 2 
Maffe. This fecrer is moft excellent, and hath 
been pradtifed by the reverend father A/ercenns 
of the order of the A/snims. ? 


Prose m: CXXX- 3 
How to make Ironor fecle exceeding hard? 


Vench your Blade or other Inftrument 
Sfeven times in the blood of amale Hog 
mixXt with Goofe-greafe, and at each time dry it 
at the fire before you wetit: and it will become — 
‘exceeding hard , andinot brittle, which is not 
Ordinary according to other temperings and 
-Quenchings of Iron: an experiment of {mall’. 

- Coft, often proved , and of great confequence:' 

for Armerie in warlike negotiations. =e 


Pros, 


{ 
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. 


Preotem CXXXI-° 


To preferve fireas long as jor will , imitating ibe 
inextinguible fire of Veftales, 


Akter that you. have extraded the burning 


“ fpirit of the falc of %, by the degrees of 
fire as is required.accotdingto the Art of 


Chymiftrie , the fire being kindled of it felfe, 


break the Limbeck., and the Irons which are 
found at the botcome will fame and appeare as 
burning Coles as foone as they feelethe aire; 
which if you promptly inclofe in a viall of 
Glaffe, and that you ftop itexa@tly with fome 
good Lute: ortobe more affured it may be 
clofed up with Hermes wax for feare that che 
Aire get not in. Then will ic: keep More than 
a thoufand yeares(as.a man may fay ) yea: at 
the bottome of the Sea ; and opening it at the 
erid ‘of the.time, as foone as it feeles the Aire 
ittakes fire,with which you miay light a Match. 


This fecret merits to be travelled after and put 
in practice, for thatitisnot common, and full 


of aftonifhment: , feeing that all kinde of fire 
Jafteth but as long as his matter laftech , and 
that there is nomatter to be found that will fo 


long indures 


, 


| Arrtificiall — fire-Workes : 
Or the manner of making of Rockets 
and Bads of fire,as well.for the Wa-_ 
ter, as for the Aire ; with the com- 
pofition of Starres;Golden-rain; 
- Serpents, Lances, Wheels ot fire 
and frach like’, plcafaric 
and Recreative. 


Of the comspofition for Rockets. 
<EaGiN the making of Rockets ; 


RAS 


le é 


pase ¥. v7 res i 
Ass 4 " : § 


-, 


garded is the compofition 


3) that which is proper to 
=a} Rockets which are of alefle 


be mali concave; makes no effect = 
eeecfore e fhall here deliver in the firlt place 


true compgfition , or matter with which you 
may chargeany Rocket, ftom Rockets which 


(ee) the chiefeft thing to be re- | 
Cs 


Aithat they ought tobe fil- 
led with ; forafuch as © 


bdbddddddodddods 


- 


ions ,which may ferve for the 


i 


, as followeth. 
For Rockets of one ounce. 
Vnto each pound of good’ musket Powder » 
fmal beaten, put two ounces of fmal Cole dutft , 
and wich this compofition charge the Rocket. 
For Rockéts of 2 or 2 ounces. 
Vnto every foure ounces anda halfe of pow- 
der duft, adde an ounce of Salt-peter,or to eve- 
ry 4 ounces of powder duft, adde an ounce of — 
Cole duit. ae 
: For Rockets of 4 omnces. <. 
‘ Vnto every pound of Powder duftadde 4 
ounces of Salt peter.& one ounce of Cole duft: 
but to have it more flow, ‘unto every 10. oun-— 
cescf good dult powder adde 3 ounces of Salt- 
Peter and? ovnces of Cole duft, Jo = 
oe For Rockets of 5 or 6ommethe 
“Vato every pound of Powder duft , adde 3 
Ournces.and a halfe of Salt peter, and 2 ounces 
and ahalfe of Coleduft , as alloan ounce of 
Sulphur,and an ounce of fyle duft. 7 
ret For Rockets of 7 or Séunces. 
*Vnto every pound of Powder duftadde 4 


ounces of Salt peter,and 3) ounces of Suiphur. 


tg Blah % Of Rockets of 'O oF 12 onnces. 


Vato the precedent compofition adde halfe: _ 
at dunce of Sulphur, and it.will be fufficients |) 
ae “For t dekets of 14 On 35 ounces. FT 
“Voto every pound of Powder. duft addeu4: 
ourices of Sali peter,or Cole duft 2 4 ounces of 
3 ' Sulphur 


on Fire se pinkes iB a ry eee 

Sulphi and fifedutt Of t ounce. 34 
A Stas TS For ‘Rockets of t, ponnd. “e erie 

“ViitOevéty pound of Powder du(t adde. ; 
outices OPabk duft,and one ounce of § SRlRDE 
OIF “OF Rockers-4 2 _ pound, ' 

Nite abet pound: of Powder dutt ‘adde9 2% 
outiceslof- -balt peter, of) Cole duft 2? ounces, 
filedutt i ‘Sdunce , and of Sulphar jofo ounce. - 

OF 3 il aegp ‘Rick's ts oft ound. 

2: Winweo! ‘every pound oe Salt perce dade’ 6 ; 
ounces of Cole duft, and of Sulpher 4, ounces, 

- For Rockets of 45,5, 0% 7> pound. rs Seee 
Vato every pound of Salt peter adde 5 oun- 

ces of Cole duftjand 2 ‘ ounces of Sulphuc. a 
For Rockets of 8 or, 10 poand» = . 

Vato every pound of Sale peter 5 adde aes 


—. * 


ounces of Cole duft,and of Sulphur 2iounces. © > 
Here‘note thacin all great Rackets, there i 1S ee 
no Powder put-becaufe ofthe sreatne(l: Ofte’ co) ia 


fire which is lighted ar once, which caufech. L00-%—" 

greata violence’, therefore ought: to: bedilied 2S 

witha more weaker: compofirion.. Ne ae 4 Oe 

Of tae making of. Racket ind arta at ei ag PR 

| - "Fireworkes. - es ee 

Orthe making of Rockets of. Tatidey: ints a 
divers moulds are to bemade, with their > 

_, Rolling pins, Breaths, Chatgers, &enasmay 

'- be feen here. inthe figures. And, having rolled - 7 
a Cale of paper upon: | the Rolling pmfor 

your mould,s fill ic with ‘the compolition. be- . 
“ening to.that mould as before: is delivered 1 gk he 
| now * 


2 


“ 2 
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g now may you load it on thetop, with Ser 
-pents, Reports, Stars,or Golden Raine: the Ser- 
pents.are made about the bignefle of ones lit- 
tle finger, by rolling a little paper npon a 
{mall ftick , and then cying one end of it, and 
\ filling ic wich che mixt compofition fomewhat 
clofe ,and then tying the other end. The re- 
ports are made in their paper-Cafes asthe 
Serpents , but the Paper fomewhat thicker to 
givethe greater report. Thefe are filled with 


GR. 
SEE 
SS 


j ; ietcs ; 
Xs 


graine-Powder or halfe Powder and halfecome 
pofition, and tying both ends clofe , they are 
finifhed. The beft kinde of ftartes are made 
-withthis mixture following ; unto every 4 
'- ouncesof Salt-peter , adde 2 omnces of = 
2: , pau 


/ 


phur, and to it put r. ounce of Powder-duft, 
and of this compofition make yourftarres, by 


putting alittle of it withina {mall quantity of 


LPI 
Mp 


as greatasan Hafel-Nut ora little Wal-nut, 
through which there muft be drawne a little 
Primer to make it take fire. Touching the ma-. 
king ofthe Golden Raine, thatis nothing but 
filling of Quilles with the compofition of your 
Rockets fomewhat hard. Now if the head of 
a Rocket be loaded with a thoufand of thofe 
Quilles,its a goodly fight to fee how pleafant- 
ly they tpread themfelves in the Aire, and 
come downe like ftreames of Gold much like 
the falling downe of Snow being agitated by 
fome turbulent winde, | 
ee oe AS ee 
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towe;and then tying it upin theform ofa ball. | 


270 OF Fixetvorkes. 


‘sxahonad no Ohnecreatiogpiretes bis. vate 
(1 PHilifrrates faith, thatif wine in'a platter be 
_..” placed upon'areceiver of burning Coles, to 
€xhale the fpirit of it,andbe inclofed within a 
Cupboard or fuch like place, fo that the © Aire 
may not goin, nor out,and fo being fhut up 
for :o yeares jhe that fhall openit , having a 
wax Candle lighted , and fhall putitinto the 
Cnbboard there will appeare unto him the 
figure of many cleare ftarres. gies ne 
- 2) Aquavite have Camphire diffolved in 
it;and be evaporated ina clofe Chamber,where ~ 
there is but a Charcole fire, the firftrhatenters © 
» into the Chamber with a Candle lighted, will 
be extremely aftonifhed , forall the Chamber 
will feeme to be full of fire very {ubtile, but it 


 - will be of little continuance. 


2 Candjeswhich are deceitful are made of 
halfe powder, covered over with Tallow, and 
the other halfe is made of cleane Tallow , or 
Waxe, with an ordinary week ; this Candlebe-" 
ing Jighted,and the upper halfe confumed, the 
powder will take fire , nut without great. noife. 
andaftonifhment to thofe which are ignorant 

of the caufe. Poe Spey setae sot ee 3 
4 A dozen or twenty fmal Serpents p'aced fe- 


 cretly under a Candleftick ‘that is indifferent 


hig, which may have a hole paffe through the . 
jocketof itto the Cardle, through which’ a. 
piece of primer may be placed , and fettinga _ 
inal Condlein the jocket to burne ‘according — 
‘ > a 4 bi a ? oe ’ to 


ast 
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— toatime limited : which Candleftick may be | 
- fet ona fide Table without fafpition to any; 
then when the Candle is bummed, that it fires 
the primer , that immediately will fire all the 
____ Serpents, which overthrowing the Caadleltick © 
 ‘willflye hereand there, incermixing them- 
—-felves, fometimes in the Aire, fomerimes in the 
_ Planching , one amongft another \, like the 
_ rawling of Serpents, continuing fora pretty = 
_ while in this pofture, and in extinguifhing 
' every one wili give his report likea‘ Piitoll; 
This will nota litcle aftonifh fome,thinking the 
_  houfe willbe fired, though the whoie powder 
together makes not an ounce, and hath no 
ftrength to, do fuch an effed. : 
| How to make fire run up atta dowte,” ag 
| forward aud backward. peas 
“wt Ake {mall Rockets , and: place the tatle of | 
one to the head of the other upona Cord 
according to your fancie, as admit the Cord to 
be ABCDEFG. give fire to the Rocker at 
- #4, which wiil flye to B, which will come back 
againeto 4,and fire another at. C, that will: 
flie at D, which will fire anocher there, and fle 
to E,and that to F, and fo from F ,toG, and 
at G, may be placed a pot offire, viz. G. Ay 
which fired will make good {porr, becaule the 
Serpents which are init will vartoufly inter- 
mix themfelves in che Aire , and upon tie 
ground,and every one will extiuguifh with a. 


report: and here may you nate that upon che 
ae Staats Rockets 


i 
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Rockets may be placed fierie Dragons,Comba- 
_ fants, or fuch literomeet oneanother, having 


’ 
: 
, oem 


“ 
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fights placed in the Concavity of their badies 
which will give great gracetotheaction. — 


How to make wheels of fire. | 
[Ake a Hoop , and place two Laths a- 
croffe one the other; upon the crofling 
of which make a hole , fo that it may be placed 
ss Mpona pinto turne eafily, as the figure 9. 
—  fheweth upen the fides of which hoope or _ 
round Circle place your Rockets, to which 


_. youmayplace Lances of fire between each 
Bs a es 


” ‘ 


| ee ee 


of Fire-Workes. Cece 
Rocket: let this wheele be placed upona ftan- 
dard as here is reprefented, and place apiece 
of Primer from one Lance to another,then give 
fire at G, which will fire F.chat E,that will fire 
ra PAE een eared i 


, 


D, that Cand that will firethe Rocket at Ag 
then immediatly the wheel will begin to move, 
and reprefent unto the fpectatorsa Circle of 

_ changeable fire, and if pots of fire be tied to it, 
you willhave fine {portin the turning of the 
whecle and cafting out ofthe Serpents. © 


Of night-Combatantse , 
Lubbes , Targets , Faulchons, and Maces 
charged with feverall fires, domake your 
night- Combatants , orare ufed to make place 
amongfta throng of people, The Clubbesat 
the ends are made like around Panier bce a 


874 «Of Fire-workes. 
© final tticks, filled wich fittle Rockets ina fpi-- 
_tailforme, glued and fo placed that they fire 
but.one after another; the Maces are of di- 
vers fathions, fome made oblong atthe end, 
fome made ofa fpirall forme,but all made hol- 
_* Jow to putin fevera! compofition,and are boar- 
ed in divers places, which are for fundry Roc- 
kets ,and Lances of weak compofitionto be 
fired at pleafure : The Faulchons are made of 
wood ina bowing forme like che figure A, 

* having their backes large to receive many Roc- 
kets, the head of one nearethe neck of ano- 
ther, glued and faftned well togecher , fo thar 


one being {pent another may be fired; We are 
Regis nga 7 agen We — “4 


eisAre mace or wooUd Liliphe DoOarus, 


are channeled in fpiral lines to eontaine primer. 
ce : to 


= 


fo ae, ee eee ee 
t Te ane i: » 
ye 

’ > 
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to fire the Rockets one after another , which iS 


all covered with thinne covering of wood, or 
_ Paftboard, boared with holes fpirall; alfo; 
which Rockets muft be glued and made faft to 
_ the place of the Channels: Now if twomen, 
the one having a Target in his hand, and the 
other aFalchon, of Mace of fire, fhall begin 
to fight , it will appeare very pleafant to the 
Spectators : for by the motion of fighting , the 
place will feemto be ful of ftreames of fire 
and.there may be adjoyned to each Target a 
Sunne or a burning Comet with Lances of fire, 
which will make them more beautifull and re- 
{plendent in that.a@tion. ref 
ae SS Of ftanding Fires. | 
Vch as areufed for recreation’; are Colloffns, 
“Statues , Arches, Pyramides , Chariots , 


~~ ~~ ee eer 


‘ 
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Chaires of triumph and fuch like,which may be 
accommodated with Rockets of fire,and beau- 
tified with fundry other artificial fires, ag hots 


orfvefor the Bite wich ayeat fork 
--yeralifigures,Scutchions, Rockets of divers forts, 
Starres,Crownes, Leaters, and fuch like , the 


borders of which may be armed with fundry 


Lances of fire , of {mali flying Rockets with re- 


ornes of fire,Candles of divers ufes , and co- 
fours in burning. and whacfoever the fancie of 
an ingenious head may allude unto- 


Of Pots of fire forthe Aire, which are throwne 
out-of ome Cale ane after another of along. 
| * continuance. 
Miike along Trunk as 4G, and by the 
| fide 4 H, lec there be a Channel which 
“May be fiered with flow primer or compofiti- 
on ; then having charged the Trunk 4G, with 
the Potsoffire for the AireatIGE(; and 
make the Trunk e4G, very faftuntoa Poft as 
_ IK, give fire at the top asat 4,which burning 
downewards will give fire to C, and fo throw 
out that Potin the Aire, vvhich being f{pent, 
in the meane time the fire vvili burne from B to 
. D, and fo fire Z,and throvv it out alfo into 
- the Ayre; and fo all the reft one after another 
will bethrovvne out: and ifthe Pots of fire 
for the Aire vvhich are caft out , be filled vith 
diverfe Fire-vvorkes, they wvillbefo much thi. 
oe more 


Fone ar of fmall birds ot Cypres, Lant- 


4 


greatly adorne a- 
'Fireworke, and may — 
conveniently be pla- 
cedat each angleof 
the vwvhole vvorke> 


fed vvith Balles of .e | 

fire and flying Ser-' ee 

pents.for the Aire,” © - 2 SO ae? 
they wvill fo intermix one vvithin another , in 

- flying here and there a little above the ground, 
and giving fuch a volley of reports that 
the Aire vvill rebound wvith their noife | 

and the vvhole place be_ filled vvith fundry 


4 
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ftreames of pleafant fire s which ferpents will 

much occupie thefe about the place co, defend 

themfelves in their upper parts , whemtheyawill 
» no leffe be bufied bythe balls of fire , which 
~ feeme toannoytheir feet.) © sys 


i 


Of Bailesof fre. Bioe 


“4 . é t/ > ‘ \/ 
Hefe are very various according toa. mans: 


fancy; fome of which are made wich very — 
fmall Rockets, the head of one tyed to the neck — 
of another : the ball being made may becove- — 
red over with pitch except the hole to give fire 
to it; this Ball will make fine {port amongftthe — 
ftanders by, which will take alla fire, androlle — 
fometimes this way , fometimes that way , be- — 
tween the legs of: thofe thatare »ttanders: By, 
if they,cake pas eed » fan she Motiog gall be 
very irregular , and | es ge os 
in Mi Pecie willis, ABE Se 


caft forth feveral =. ay. 


fires with reports. Inw 
the fecondkind there)... 
may be achannell of 
Iron placed in divers)” 


- aplacesin (pirall man-Mataew ee 
_ ner, againft which 


= 7 
obte its 


/Mmay be: placed as many Small petards of paper — 
as poffible may be, the Channell. muft be full. 
of {low compofition, and may be covered .as. 
the former, and made fic with his Rockers in 
the middle: this Ball may be {hot ourofa 
. Morter- 


\ 


| Of Firewirkes. = agg 


1) morter Peecesor charged on the top of a Roe-: 
| ket : for in itsmotion it will flye here and there, 
| and give many reportsin the Aire : becaufe of 


) the ducharge of the petards. 


1 Of fire upon the Water. chi 
‘| P laces which are fiiuated upon Rivers or 
great Ponds , are proper.to Make Recreative 

| fires on :.andif it be required to make fome of 
| confequence , fuch_ may conveniently be made” 
| upon two Boats, upon which may be built two 

_ Beafks, Turrets, Pagins, C ike. : 


Nay ; 
~oern § 
. as 
B27 ont jet Tr hese = 2 K i a. hn 3 
: : ; pit “ " rf . 
t gt ae 


: 
- tharmay be made within it, inwhich may play. 4 
divers fires , Petards, &¢- and caft out many ; 


fimpie Granadoes, Balls of fire to burne inthe 


. Water, 


i i 
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water-Si peas and ota things, and often 
timestliefe boates in their incounters may hang 


one in atiother; that fothe Combatants with 
the Targets, and’ Mates may fight ; which 
willgive great, content to the eyes of thofe. 
whichare lookers on ; aridin the conclufion 
fireone another , ¢ for which end they were 
niade: )by which the dexterity of the one may 
be knowne inrefpect of the other , and the tri- 
umph and viGdry of the fight gotten. 

OF Bales of fire whith move sipon the water. 

‘Hefeiitay be made in forme of a Ball ftu= 

Ji fed with other little Balls, glued round 
“about and filled with compofition for the wa- 
ter, which fiered,will produce marvellous and 
admirable effets, for which there muftbe had 
Jitcle Cannons of white Iron , as the ends of 
firiall funnels; chefe Irori Cantions may be pier= — 
ced in flindry places , towhich holes ,may be — 
fet {mall Balles ful of compofition for the wacer 
‘which fmall Balls muft be peirced deep and — 
farge,and covered with Pitch, except the hole: 
in which hole muft > ae 


be firft placed alittle’ © Wp 
Quantitie of grain- @- We 
Powder’; and they OG: < 


reft ofthe hole filled; (27 “UE 
up with COMPO= "| (8) @) = 
tion ; dad note=2 


Lop Rirewarks. 


be filled with flow compofition; but fuch 
which: is proper to burne in the water : then 
- tnuft thefe Cannons with their fmall Balls be 
_ put fo together that icmay make a Globe,and 
the holes in the Cannons be anfwerable to the 
hollow Balls, and aif covered over with Pitch 
and Tallow;afterwatds pierce this Ball againft, 
the greateft ‘Cannon ( towhich allche leffer 
fhould:anfwer )' unto the compofition , then 
‘fire it, and whenit begins co blow, throw it in- 
to the water , fothe fire comming to the holes 
will fire ‘thé'graine Powder , the which will 
canfethe Balls to feparate and fly” here and 
there ,:fometimés: two at a time, fOmetimes 
three, Semnatimnes more, which will burne within 
in the water-with:-gréat eeu une colt 
tentto thofewhieh fee it: Se ee a 
‘Of Lantesoffire. © > ~~ 
CTatiding ance Of fire, are made ‘commonly 
with-hollow ‘wood, to containe fundry 
Petards’: or Rockets. as the figure here fhew- 
eth; which is’ ‘eafie to invent others occord- 
 ing’t host faticy. “Thefe Lances have wood - 
en handles, ‘that fo they may be faftned at. 
fome Po , Horthat thiey be not overthrowne in 
i in “ut of the Rockets or Petards : there- 
‘feffer forts of Lances. whofe cafes are of 
chee oe foute’ foufdings of Paper of 4 foote 
~ long , and‘about the bigneffe of ones finger ; 
which are filled with a compofiion for ances. 
Batif thefe Lances be filled with a compofiti- 
Vv on, 


e 
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\ on, phen (unto even 4 ouncs of powder adde 
7 Peter, and untothat adde x 
<W> ¥ ounce. of, Sulphur’) 
WO] ic will make a brick 
ies red before it be 
alfe {pent , if the 
¥ Lance be fiered and 
iheld to it: and if 
f, 20 fuch Lances were 
' placed abouta great 
Rocket and: fhot to 
‘a a houle or isp. it fal produce a emi{chie- 
vous effet. . ; 
Hew to foot 4 Rocket Horizontal or. 
other wife, . 
7 Nto the end of the Rocket place an Artow 
which may not be too heavy, butin ftead 
a the seats let chat be of thinne white 
: 9s \s) tinne plate,and anes 
, as mit upon a reft, 
fr G here you may fee 
gis + by the Figure, then 
Pive fire unto it, and 
_ you may fee how fer- 
A. . Vieeable it may. be. 
us <4 To the head of fuch 
Rockets, may be pla- 
ced pice Ballsof 6c’ Granadoes, &e.and 
fo Lay be apa ro watlikeaffaires, 


in 
| 


How 


i 


i Bids ue aN . 
= : 
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How a Rocket burning inthe water for a certaine 
time, at laf? foall fly np in the eAire \ 
with an Bt quicksse/s- 


“0 do this, take two Rockets, the one ne equal! 
to the other, and j joyne them one unto ae 
ther in the middle ac C. in fuch fort that 
fire may eafily paffe from one to another: it Be 
ing thus done, tye the two Rockets at a ftick in 
D, and let it be fo long and greatthatitmay 
make the Rocketsinthe water hang, or lye a e 
right: then take a pack-thread and tye it at G, » 
and let it come double about the ftick. PD Af 
at H. and at _ an ed 
point. hang a Buller. 
= fome Weight sas SS 
. for then giv Ho 
fire at A. it! 
burne.to B. i ee 


‘ing jabs out of the water ate the ele tying at Pl ekivant avai} 
G-and the Bullet at the pack-thread, willtegve. aa ae ia 
the other Rocketin the vvater : and fo'attend 2 ie tah 
like a Rocket in the Aire, to the admiration of ee 

fach as knovy not the fecrecie. * 
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"Off the framing of the parts of « Fire-Warke 
oe together, tht Nepardlnek bie 
my fire on: after ancther, 
™Aufea frame to be made as ABCD. of 
evo foot fquare every Way, or thereabouts 
(according to the quantity of yourfeverall 
workes )then may you at’ each angle ‘havea 
great Lance of fire to ftand, vvhich may caft - 
out Pots of fite as they ‘confume: upon the 
ledges 4B. BC, and'CD. maybe placed 
fall Lances of fire about the number of 30 or 
60,fome fideyvife,and others upright, betvveen 
thefe Lances may be placed Pots of fire floping 
‘outvvards,but made very faft, and covered ye- 
i clofe, that they chance not to fire gossa” 
_ fhould; thenupon the ledges RE. FG. H4 
and 4D maybe placed yout foucifons’s and 
behinde all the vvork may be fet your Boxes of 
 ‘JRockets,in each of wvhich youmay place 6, 9, 
2. or zofimall Rockets: Novv give fire at 4. 
(by help of a piece of primer going from one 
‘Jarice to another ) all the Lances yvill inftant- 
ly at once be lighted and as fooneas the Lance 
at Ais confumed , itvvill fire the Channell 
vvhich is made inthe ledge of the frame which 
runnes under the Pots of fire, andas the fire 
goes along burning,the Pots wvill be caft forth 
and fo the rank of Pots upon the fides of the 
frame 4B. BC. and CD. being fpent,che 
foucifons vvill begin co play being fiered alfo 
by a Channef which runnes under them, yt 
. Se 
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285 Of Fire-Workes. . 
the ledges AD,H/,F G, and R E- thenwhien 
the Soucifons are {pent upon the laft ledge R E. 
there may be a fecret Channel in the ledge CD 
which. may fire the Box of Rockets at K. and. 
may fire allthe reftone after another , which 


‘ 


Boxes may be all charged with feverall Fire- — 
Workes: for the Rockets of the firft Box may — 
be loaden with Serpents, the fecond with Stars, — 


the third with Reports,the fourth with Gold. 
enraine, and the ‘fifth with fmall* flying Ser- 


'. pents; thefe meunting one after another and — 
_ flying to and fro wiil much inlighten the Aire — 


in their afcending, but when thefe Rockets dif- 
charge themfelves above , then will there be a 
moft pleafant reprefentation, for thefe fires will 
dilate chemfelves in divers beautifull formes, 
fome like the branching of Trees , others like 
fountaines of water gliding inthe Aire, others 
like Aathes of lightning, otherslike che glicte- 
ring of ftarres, giving great contentment, and 
| delightto thofe which behold them; Butif the 
worke be furnifhed alfo with Balons ( which is 
che chiefeft in recreative Fire-works) chen fhall 
you fee afcendingin the Aire but as it were 


i 
n 
3 
4 
4 


f 


i 
7 
¥ 
7 


; 


onely.a quilloffire, but once the Balon taking ~ 


fire, the Aire will feeme more than 100. foot 
fquare full of crawling , andflying Serpents , 


which will extinguifh witha volley of more 


chan 500 reports: and fo fill the Aire and Fir- 
mament with their rebounding clamour- © + 
Wyte Beas “ ve +s ‘ ot * he 
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“The making of which with many otherrare 
and excellent Fire-workes,and other practifes, 
not onely for recreation’, bucalfo for fervice > 
you may finde in a book ‘intituled Arsificiall 


Fire-workgs, made by Me- AZalthas (a matter of 
his knowledge) andareto be fold by VVidians - 
Leake, at the Crowne in Fleet-ftreet , between’ 


therwo Temple-Gates. 
‘Conclafion. 
In this Booke we bave no- 
_ thing omitted what was materi- 


 allin the original! , but bave a- - 


- bundantly angmented it in fun- 
dry experiments: And though 
the examinations are not fo full, 


rey 


and manifold; yet (by way f 7 


_ brevitie we have expreffed ful 
_ ly their fubffance, to avoid pro- 
- lixitze,and fo. paft by things rei - 
terated. fears |”. anda. 
mpeies m e S a 


bets or fold by William: deakiak sha: Ctowvne in . 


P Pr 
--Fleerftreet neere, the Temple, the/e Books felons: 


: 
ea 


y 
“Ks 


Cato Majorwi afr 
py wil. Auftin ie oh ie ve 
Mel Helliconiumpy Alex. _Roffe. 


7 ork’s Heraldty 
ABible of a shi rl nF 
Roman letter, 40 


Aerberts Travelse o>! so%5) 46 
eats Tales. ; 
an become guilty 67 myo 
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third of the Mind, sthe fourch, 
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ce at: : 
DESCRIPTION 


' AND USE 
OF THE DOVBLE: 


Horizontall Dyall. 


WHEREBY NOT ONELY THE 
Houre of the Day is fhewn; but alfo the | 
Meridian Line is found: 


And moft AsrronomicaLt Queftions, 7 
which may be doneby the Gros k: 
are refolved. 


INVENTED. 

x AND 3 
Weeee 1,EN BTW. O. 
Whereunto is added, The Defcription of the 
generall HoROLOGICALL RING. 


LONDON, 
at he pies te the figne of the Crown in 


Fileetftreee , between the two 
Temple Gates. 1652. 


Printed for Witt1aM LEAKE riod are to be folé 


ty 
pa 


The defcription, and ufe of the double = 1 


Horizontall Djall. 


Chee are upon the Plate two feverall Dyals. That 


which is outermoft, is an Ordinary diall divided ‘in- 
to honres and quarters and every quartet int three 
parts which are five minutes a piece : fo chat the whole 
houre is underftood to cohtein 60. minutes. And for this 
dyall the fhadow of the upper oblique, or flanting edge 
of theflyle, or cocke, doth ferve. 
The other diall, which is within, is the projettion of the 
upper Hemi(phare, upon the pla of the Horizon : the Ho- 
rizow it felt isunderftood to be the innermoft circle of 
the limbe sand isdivided on both fides fromthe points 
ot Eaff and Weff into degrees, nored with 10.20% 39, 
&c. As far as need requirech + And the center of the In- 


— flsument isthe Zemth, or Verticall point. 


\ 


Wichin the Horszon the middle Rtraightline pointing 
North and_Sonth upon which the ftyle ftandeth, js the 
Meridian ox wwelvea clock tine + and the other (hort 


arching lines. on both fides of it, are the houre lsnes, di- , 


ftinguifhed accordingly by their figures : and are diyi- 
ded into: quarters by che fmaller lines drawn’ between 
them every Quarter conteining 15 minutes. 

The rwoarches which croffe.the houre lines, meeting 


on both fides in the points ‘of intereétion of the fixe a 


clocke lines with the Horizon, are the two femicircles 
of the Ec/iptick or annual) circle ofthe funs the upper 


of which archesferverh for the Summer halteyeere ; and: 


thelower'for the #mter half yeer sand ‘therefore divi- 
ded into’ 365 dayes: which ayealfo diftinguifhed into 


twelve monetfis with longer lines, haying their names fet 


“down: and into tenths ‘and fifts with fhorter lines: 


an 


} 
| 
| 
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= The defcription and ue of the denble Horizontal Dia. 
_ andthe reft of the dayes with pricks as may plainly be 
~ feencin the diali. Ror a 
 _ And this is fer the ready finding out of the p/ace of the 
Sun every day: and alfo for the fhewing of the Suns 
_. yeerely motion, becaule by this motion the Sun goeth 
round about the heavens in the compaffe of a yeer, ma- 
king the four. parts,or feafons thereof.na mely,che Sprszg in — 
that quarter oftheEcliprick which begins atthe imerfethi= 
on on the Eaft fide of the diall,and is therefore called the 
Vernall interfettion, Theathe Summer in chat quarter 
of the Eeaptick which begin at che inrerfeltion with the 
_ Meridian inthe highelt point next dhe Zennh. After 
that, Axtwmone in that quarter of the Fclsprick which 
beginneth at the snterfeftion on the Weff fide of thedie 
_ all, and is therefore called the Asinmmail inter{ettion 
and laftly, the Winter in chat quarter of the Eclprch, 
which begianeth at the snterfethion, with the ALeridian in 
the lowelt point next the Horizon. 
___ Butdefides this ycerely motien, the Sun hatha dixrnall, 
Or daily motion, whereby it maketh day and night, with 
-allthediverfities and inequalities thereof: which is ex- 
_ preffed by thofe other circles drawn Croffe the houre lmes;. 
_ the middlemoft whereof , being groffer then the reft, 
» meeting with the Ec/ipssck in the points ofthe Vernall, 
| and Astuwinall inter/eitions, is the Equineftsall : andthe 
_ eft on both fides of ic are calicd the parallels, or dixrnall 
| arch of the Sun , the two outermof whereof are the 
| 


Tropicks, becaute in them the fan hath his furthet digref- 

- fion or Declination fromthe -£qutnottiall, whichis de= 
gtees 235: and thence beginneth againe to return to- 
wardsthe Equinolijall. The upper ofthe two Tropicks 
inthis wor Northerne Hemsifphere is the Tropick of Can- 
cer,and the {yn being in it, is higheft into the Nosth,ma- 

. X 2 king - 

} 


The defcription aud ufe ©4 
| king the longeft day of Summer : Andthe lower next 
the Horizon is the Trepick of Capricorne ; andthe fun be- 
ing in it, is loweft into the Sosth, making the fhorteft day 
of winter. hae | 
Between the two Trepicks and the Aquincttiall , infi- 
nite {uch parallel crrcles are underfiood to be conteined : 
for the fun, in'what pointioever of the Ecliptick itis care 
wied,deferibeth by his Lation a circle parallel tothe Eguie 
nottsall : yet thole paralicls which are in the inftrument, 
though drawn but to every fecond degree of Declinae 
tion, may be fufficient to direét the eye in imagining and 
tracing out through every day of the whole yeere in 
the Eckhprick , a proper circle which m>y be the diur- 
‘all arch of the fun for that day, For upon the 
right eflimation ¢f that imaginary parallel doth the 
manifold ufé of this influment efpecially rely : becaufe 
the cme place ofthe fun ali tharaay 1s im fome part 
or point of that circle. Wherefore for the better con- , 
ceivingand bearingin minde thereof, every fift paral- 
def is herem made a litde groffer then the ref. | 
~ For this inner diail ferveth the fhacow of the up. 
right edge of the ftyle ; which I theretore call the wpright — 
adow. | 
And thus by the eye and view onely to behold and cowm- | 
prehend the conrfe of the [un, throughout the whele yeere 
both for lis annuall and dinrnall motion , may be the firlt 
ufeofthis inftrument. 
TI Ufe. To finde the declination of the [un every 


4 

' 

) 

aVe 7 ; . | 
Looke the day of the moneth propofed in the Ecfiptick, | 
and mark how many degrees the prick fhewing that day, 
is diftant from the Equincttiall, cither on the Summer or 
Winter fide, viz» NortherSouth =~ 


Example — 


4 


of the double Huvizontall Diall. 
Example r. What will che Deciwation of the fun be 
upon the eleventh day of Auguf? ?look the eleventh day 
of Augaft-and you fhiil findeit in the fixth circle above 
~ the Equsnoltsall : Now becaufe each parallel ftandeth 
(as hacn been faid before) for two degrees, thefun fhall 
that day decline Northwards 12, degrees, ee 
Example 2. Whatdeclination hath che fun upon the 
24 day of AZarch? look the 24 day of Af arch, and you 
thall finde it betweene the fecond and third norchern 
parallels, as it were an half and one fifc part of that 
diftance from the fecond: Reckon therefore four de- 
grees for therwo circles; andont deyree fox the halfe- 
fpacet So fhall the Suas declination be five degrees , 
‘and about one fift part cfadevree Northward thatfame 
daye 
Example 27. What declination hath the fun upon 
the 13 day of November ? look che 13 day of November, 
and you fhall findeic below the Eguinottiaf! ten parallels, 
and about one quarter which is 20 degrees andan halfe 
fourhward. So much is thedeclinacion. And according 
tothefe examples judge of all the reft. 
Ill. Wie. To finde the dinrnalt arch , or circle of the 
-funscourfe every day. . . 
The fun every day by his motion (as hath been faid) 
defcribeth a circle parallel tothe Fguinof¥iall, which is 
cither oneof the circles in the diall, or fome-where bea 
_ tween two of them. Firft, therefere feck the day of the 
montth ; and if ic fall uponone of chofe parallels ; chac is 
the circle of thefuns courfe that fame day : But fit fall be. 
tweene any two of the parallels, imagine in your minde, 
and eftimate with your eye, another parallel thrcuzh 
that point betweene thofle two parallels keeping fill che 
fame diftance from each of them. 


ES 
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~The defcription, and ufe co 


As in the firft of the three former examples, The circle | 
of the Suns courfe upon 11 of Auguft, fhal be che very 


fixt circle abovethe Equisoéteall toward the center. 
Tacxample a, The circle of the fuss cou: fe upon the 

24 of March fhall be an imaginary circle between the fe- 

cond and third parallels (till keeping an half of that fpace, 


-andonefifth part more of the refi, from the fecond. 


In example 3. The cercle of the {uns courfe upon the 
13 of November sfhallbe an imaginary circle between 
the tenth and eleyenth parallels below the Equinottiall, 


Rill Keeping onie quarter of that {pace from the — 


tenth. 


LITI Uf. 7b finde the rifing and ferting of the fun H 


every day. 
Seek cut (as waslaft fhewed) the imaginary circle or 


parallel of the funscourfe for that day, andmarke the — 


point where ic meetech with the horizon, both on the 


Eaff and wf fides, for that is the very point of the funs 


uifing, and fecting that fame day, and the houre lines © 


which are on both fides of it, by proportioning the di- 
fiance reafonasly , according to 15 minutes for the 
quarter of che kioure , will fhew the houreof the funs 
ee onthe Zaft fide, and the funs fetcing on the Weft 
ide. 

V Uf. To know the reafon and manner ofthe In- 
creafing and decreafing of the dayes and nights ihroughout 
the whole yeere. . 

When the Sun is in the Equénoftiall, it rifeth and fet- 
teth at 6 aclock, for in the inftrument the incerfeétion 


of the Eguinoétiall,and the Ecliptick with the Horizon is 


in the ix aclocke circle onboth fides. But ifthe fun. be 
out of the Equinottial, declining toward the Norththe iv- 
terfections of the parallel of the fun withthe Horizon is 


before — 


=, : of the double Horizontal! Diall. | 

before 6in the morning, and afier 6 in the evening : and 

the Disrnall arch greater then 12 houres; and fo much 

" mofe great, the greater the Northerne Declination ic. 

_Againe, if the fun be declining toward the South, the in- 

_ gerfections of the parallel of ths fun, with the Horixonis 

after 6 in the morning, and before 6 inthe evening: and 

the Déwrnall arch leffer then 12 houres ; and by fo much 
leffer, the greater the Southerne Declination is. 
_ And in chofe places of the Fctiprick in which the fin 

~ , moft fpeedily changeth his declination, the length allo 
of che day is moft a:cered ¢ and where the Ecliptick, goech 
moft parallel to the Eqysnottiall changing the declina- 
tion, but little alcered.. As forexample, when the funis , 

* neerutito che Equinoftial on both fides, the dayes in- 
creafe and alfo decreafe fuddenly and apace ; beciufe in’ 
thofe places the Ecliptick inclineth tothe Equinoftiall in 
a manner like a ftreight line,making feofible declination, 
Again,when the fun isneere his greatelt declination, as 
in che height of Summer, and the depth of Winter,the 
dayes keep for a good time, as it were, agone fay, becaufe 
in thele places the Ecliptick is ina manner parallel co the 
Equinottjall, the length of the day allo is but little, {carce 

~ altering the declination : Andbecaule 1n thofetwo times 
of che yeer,the fun ftandethasit wereftillac onedeclinati- 
on,they are called the (ummer folftice, and winter fo'frece. 
And in the mean {pace the neecer every place is to the 
Equinottiall,che greater is the diverfity of dayes. 

_ > Wherefore,we may hereby plaialy fee that the com. 
mon received opinion,that inevery moneth thedayesdoe 
equally increafe, is erroneous. ; 

, Alfo.wemay feethat in parallels equally diftant from 
the Equsnottiall, the day onthe ont fide is cquall to the y 
nightonthe otherfidee & 
| X 4 VI Ule. 
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Be ae The wfc and defcriptin, © 5 
VI, Vie. To finde how far the funrifeth, and fetterh 
from the true eaft and west pomts, which iscalled the funs — 
Amplitude ortive andoccafive. > oy 
Seek out (as was fhewed in 1] Ve) the imagina- — 

ty circle, or parallel of the {uns courfe, and the points | 
of that circle in the horizon, on the Eaft and Wet 
fides cutreth the degree of the Amplitude ortive, and 
occafive.. 4a 
+ VII Ul. To finde the length of everyday and wight. 
«Double the houre of the funnes fetting, and-you — 
fhal have the length of the day; & double the hour df tse | 
funnes rifing , and you fhal have thelength of the night. 
VIII Vie. To findethe true place ofthe [unupon the 
dyall, thats, the point of che inftrament whtch anfwereth aa 


re 


the very grouud of all the queftiors following. Vi 
Ifthe dyail bs fixed upon a poft : Look whata clock — 
itis by the outward dyall, that is, look what houre — 
and part of houre the fhadow of the flaming edgeofthe 
Rylefheweth in the outward limbe. Then behold — 
the fhadow of the upright edge, and marke what point — 
thereof is upon that very houre and part in the inner — 
“dyall among the parallels, that point 1s the true place of — 
the Sunne at the fame inftant. 
If the dyal benot fixed, and you hayea A4eriasan lime 
noted in any window where the Sunne fhineth = place — 
the A/eridian of your dyal upon the AZeridtan line gi- © 
ven, fothat the top of the ftile may point into the north: _ 
and fo the dyal is ‘as it were fixed, wherefore by the — 
former rule you may hnde the piace of the Sunne upon it. — 
If the dyal be not fixed, neither you haye 2 Meridian 

- line, but you know the true houre of the day exa@ly 
hold the dy@J even and parallel tothe Horizon, moving 

BS ‘ it 


of the double Horizontal Dyall. BE 


it till the flanting edge of the ftile caft his fhadow juftly 


upon the time or houre given ; forthen the dyal is truly 
placed, as upon a poft, Seek therefore what point of the 
upright (hadow falleth upon that vety houre, and there 
is the place of the Sun. | 

But if your dyal be loofe, andyou know neither the 
Meridian nor the time of the day. Firft, by che day of 
the moneth in the Ecliptique, finde the furs parallel, or 


 diurnallarch for that day, then holding the dyal level 


to the horizon, move it every way untill the flanting fha- 
dow of the ftyle in the outward limbe, and the upright. 
fhadow in the Sunnes diurnal arch, both fhew the vety 
fame houre and minute, for that very point of che Sannes 
paralle), which the upright fhadow cutteth, is the true 
place of che Sun on the dyal at that prefent. 

But note that by reafon of the chicknes of the tyle, - 
and the bluatneffe of the angle of the upright edge, the 


‘ Sun cannot come untothatedge for fome {pace before 
and after noone, And fo during the time that the Sunne 


fhineth not on chat upright edge, the place of the Sunne 
in the dyal cannot be found. Wherefore they that make 
this kinde of double dyal, are to be careful to file the up- 


_ sight edge of the ftyle as thinne and fharpe as poffible 


may be. | 
That which hath here bin taught ‘concerning the 
finding ove the Suns true place in che dyal, ought perfect. 
lyco be underftood,that it may be readily and dexterion{- 
ly practifed, for upon the true performance thereof de- 
pendeth al] chat followeth. rane 
IX Vie. Te fixdethe howre of the day.’ oe 
If the dyal be faftned upona poft, the houreby the’ 
outward dyal, or limnmbe,is known of eyery one, and the’ - 
ee es upright’ 
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» upright (hadow in the Suns parallel, or diurnal arch willl ; 
_ alfofhew the very fame houre.: 


But ifthe dyall be loofe, either hold itor fer: it paral. — 


lel. co che Horizon, with the ftyle pointing into theaorth 
and move it gently every way untill the houre fhewed 


“in both dialls exa@ly agreeth,or which -jsallone, fiade — 


out the true place of the Sumupon the dyall, a3 was 
‘taught inthe former queftion, for chat point arnong the 
houre lines fheweth the houre of the day, 


XK Vie. To finde out ths Mevidsan, and other points of | 


the Compaffe. 

Firft, you mutt feek the tru: houre of the day (by the 
laft que(tion) for in that ficuation the Meridian of the 
dyall ftandeth dire&tly north and Guth: and the eat 
pointeth into the cat; and the weft into che weft,-and 
the reft ofthe points may be given by allowing degrees 
11-3 unto every poiat of the compaffe. 

XI Vie. To finde out the Azumith of the fan, that is, 
the diftance of the Vertscall circle, in which the {un is at 
that prefent, from the Aderidian. | _ 

Set your diall upon any plain or flat, which is paral. 
_ Ieltoche horizon, with the Meridian pointing directly 
north or fouth, as was la(t fhewed : then follow. with 
yout eye the upright fhadow ina ftreight line, «till. ic 
cutteth che horizon : for the degres in. which the point of 
interfeGion is, thal (hew how farthe fans. Azwmith is 
diftanc from the ca(t_ and weit points, and the. comple- 
~ ment thereof uato ga; thal give the diftance thereof froma 

the meridian. yr tier 

_ XID Vie. To finde out the Declination of any Wali 
pon which the {un (bincth, that is, how far that wall. fwer- 
ike the north or fonth, esther eaftward or weft- 


Take 


< 
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wall, laya ruler to thofe cwo points, and draw a line 
ctoffing the perpendicular : for the angle which ‘that line 
maketh with the perpendicular, isthe angle of thedecli- _ 
nation of the wall. And if it bea right angle, the wall 
is exactly eat or welt: burif that linebe parallel to the 
perpendicular, the wall is. dirc€t north or fouth: without 
any declination atall. pgcvts 

You may alfo finde out the declination ofa wall, if 
the dial be fixed on a poft not veryfar from that wall ; 
in this manner. Your board being applyed to the wsll, as. 
was fhewed, hangupa thred witha plummer, fo that 
the fhadow of the thred may upon the board .crofle the 
} 


Se oe ee ee a 


pendicular line : make two pricks inthe fhadow and 
run inftantly to the dyal and look thehorizontal diftance, 
of the funs Azumith, or upright fhadow from the meri~ 
dian. Then through the two pricks draw.a line crofliug 
the perpendicular: and upon the point of the interfection, 

| makea circle equal ‘tothe horizon of your Inftrument, 
in which Circle you fhal from the: fine through the — 
two pricks meafure: the Horizons) diftance of — 
+ the upright fhadow; or Azumith trom the me . 
‘Tidian, that way toward which the Mc pdian ts —, 

; * Rg 
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a lineout of che center, to theend of thacarch meafuredi: 
and theangle which thisla@t line maketh with the per- 
pedicles fhall be equall to the declination of the 
wall, . . 
; XIII Vie. How to place the dyall pow a poft without 

- any other direttion but s felfe. 

Set the diall upon the poft, with the ftile into the 
North, as neete as you can gueffe : then move itthis way 
and that way, tillthe fame houre and minute be fhewed, 

~ both in the outward and inward dials by the feverall tha- 

_ dowes, as hath been already caught, forthen the diall 

@andech in its crueft Gruation ; wherefore let it be nailed 
down in that very place. 

XII Vie. To finde the height of the fun at high noon 
every day. 

Szeke out the diurnall Arch or parallel of the funs 
courfe for that day, (byW/e IZ.) and with a paire of 
Compaftes, ferting one footia rhecenter, andthe other in 
the point of intetfeGtion of chat parallel with the Meridi- 
a0, apply that fame diftance unto the Semidiameter di- 

_ vided :for that meafure fhal cherein thew the deoree of 
of the Sunsaltitude above the the Horizon that day at 

_ high noon. ; 
XV Ve. To finde the height ofthe fun at any boure or 

time of the day, 

 Seeke out the diurnal Arch, or parallel of the funs 
courfe for that day : and marke what point of it is in 
the very houre and minute propofed. And witha paire 
of Compaffes,fetting one foot in theCenter, and the other 
Gn chat point of the parallel, apply the fame diftance upon 
the Semidiameter divided : for that meafure fhall fhew 
4 he degree of che, funs altitude above the Horizon at that 


By ‘ time. ° ‘ 
a | And 


is 


Sor. ibrdniiegigiontt at 
And by this meanes ycu may finde the Keicht of the 

_ Sun above the Hosizon at every heure threughcut the 
__ whole yeere, for the making of rings and cylinders and 


other infiruments which are ufed to fhew the houre ofthe | 


day. 


ont the honre, or what st isaclocke. 
This is the converfe ofthe former ¢ Seeke therefore in 


And with a paite of Compaffes , fetting one foot in the 
center, and the other at that height, apply the fame di- 


XVI Vie, The height of she [un being given, tofixde — 


_ the Semidiamerer divided, the height of che fun givep, 


ftance unto the diumall arch, cr pasallel of the Sun for 


that day : for that point of the diurnallarch, upon which 

that fan.e diftance lights, is the true place of the fun ufen, 
the dia] ; and fheweth amorg the houre-lines, the true 

time of the day. | 


XVII Ule. Confderations for the ufe of the infty mment 


— in thenight. 


In fuch queftions as concerne the night, or the time 
before fun rifing, and 2tet {unfetting, the infrnment ree 


prefenteth the lower Hemifphare, wherein the Somtherne 


pole is elevated. And therefore the parallels which ate 


above the Aquinc Giall coward tke center, fhall be for _ 


the Southerne , or winter parallels : and thofe beneath 


the AquincGtiall , for the Northerne or Summer pa- — 


taliels ; andthe Eaft fhall-be 2eceunted for Weft, ard 
the Weft for Eaft ; altogether contrary to that which 


was before, when the Inftrument reprefented the vpper | 


Hemifphare. 


der the Hor son at axy time of the wight. 


Seeke the Declinationof the fun for the day propo- ; 


me 


XVII Ul. Te finde hew many degreesthe [an is um 


Seck the declination of the fun for the day propofed 
(by Vfe LI.) And at the fame declination on che contrary 
fide imagine a parallel for the fun that night. And with 
a paire of compaffes {etting one, foot in the center, and 
the other at 72 degrees upon the femidiameter divided , 
apply that fame diftance,unto the funs nogturnall parallel: 
for chat pointof the paraliel, upon which that fame di- 
ftance fhall light, fhevreth among the houre lines, the be- 
_ ginning of che cwilight in che morning, or the end of the 

twilight in the evening. nae SD Hp: 190 

XX Ule, If the day of the moneth be nor known,to finde 
it out by ihe dyall. Bein ax 
_ Forthe working of chis queftion, either the diall mutt’ 
befixedrightly on a poft, or elfe you muft havea true 
Meridian line drawn in fome window where the fun 
 fhineth, wherefore fuppofing the diall to be juftly fet ei- 
- ther upon the poft, or upon the Meridian, Look what 
aclock it is by the outward diall, and obferye what 
point ofthe upright fhadow falleth upon the very fame 
Minute in the inner diall, and through that ‘fame point 
_ imagine a parallelcircle forthe funs courfe ; thatimagi- 
* mary circle in the Ecliptick fhalk cut the day of the . 
& Moncthe tH It is32 
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of the day, se — t as themoft | parc. as 
Ly Dials do) burgenerally i in al] Countreys lying. Ne a 
of the efigqnincétiall : and therefore r “eallit the general Be: 
~ Horologicall Sing. . 
Te confifteth of two brazen faites eS anda. 
little Ring to hang ic by. i: 
The two citcleszre fo made, that though they are to. 
be feratright angles, when you ule the Inftrument ¢ yet aa 
for more convenient catrying they may beone foldedin=._ 
to the other, Me ti . 
Theleffer of the two circles is for the ALquinettiall, ag 
having inthe midft of the inner fide ot thickneffe, a line - L 
ronda; which is the true equinottiall circle, divided — 
jntorewicetwelue hours;:fr6m the two oppofite points j in 
whiclvit is fattened within the greater.” : 
.. Thé gteater and onter of che two circles is the Meridia 
an: One quarter wheteof, beginningat one of the points — 
in which the«A:quimottiallis ung, “is divided i into aps 
ty degreessos SB 
The Diameter is faftened to the Meridian i in two Gna eer 
pofite poles; one of them beingsthe yeryend of 
theQuadfant, andisthe North Pole. ‘Wherefore it is 
perpendicular tothe Equinettiall, having hisdue pofition. 
The diameter isbroad, and flit inthe middle + andabour _ 
the flicon both fides are the moneths and dayesofthe 
yeer. And within this fic isa little fliding plate pierced 
through with a {mall holes which hole in themorionof — = 
re while it is applied to the dayes of the yer reprefenteth 
che Axis of the world, : 
The a 


Se ag 


~The litle Ring whereby the Inftrument hangett , is 
__ tadeto flipup and down along the Quadrant : that fo 


By help of a little cooth annexed, the Inftrument maybe | 


_-ReGified to any cleyation of the Pole. 


Seo Sees TI. The ufe of it. tae 
= fy ofing thisInftrumenc , Firft,, che tooth of the little 
-% Ring muft carefully be fet to the height of the Pele in 


the Quadrant for the place wherein you are. 


Secondly, the hole of the Sliding plate within the flit, | 


muft be brought exa@ly unto the day of the moneth. 


s oe | Of rhe General Horolegicall Ring. | s 


Thirdly, the £qginoktial is to be drawn out, and by 


Jmeans of che two ttuds in the AZeridian Raying it, it isto 

» be fet perpendicular. thereto. 
- Fourthly, Gueffeas neer as you can at the houre, and 

tura the hole of the little plate coward it, 

Laftly, Hold the Inftrument up by the little Ring, that 
‘it may hang freely with the Nerth Pole thereof toward 
~ the North sand moye it gently this way and thar way, 
_ tiche beams of the Sun-fhining: thorow that hole, fall 
upon chacmiddleline within the eAquinoftialls for there 


fhall be the houre of the day : And the (Mersdan of the 


Inftrumenc fhall hang dire@lly North and South. 


Thefe Inftrnment all Dials are wsade in braffe by Eli- ; 


as Allen dwelling over ag ainft St.Clements Church 


fhooe nesre Effex G ate. 
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